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Galion Master Motor Roller smoothing 
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Factory of 19 Stories Over Railroad Yard 


In Starrett-Lehigh building in New York City each tenant 


fronts on a “vertical street” containing all utilities and 
truck elevators—Building is a cantilever-wall concrete struc- 


dustrial buildings completed in 
the country during 1931 was the 
Starrett-Lehigh manufacturing and dis- 
tribution center in New York City. 
Built over the yards of the Lehigh Val- 
ley Railroad and occupying an entire city 
block with west frontage on the piers 
along the Hudson River, it is well situ- 
ated for domestic or export distribution 
service. Motor-truck distribution is par- 
ticularly provided for by large elevators 
that take the trucks to loading platforms 
at any floor. A total of 1,800,000 sq.ft. 
of floor space is 
available for 
manufacturing 
facilities. The 
building varies 
from nine to nine- 
teen stories. Ceil- 
ing heights are 
12 ft. 8 in., and 
column spacing is 
about 21 ft. As 
much as 652 ft. 
of straightaway 
for line produc- 
tion is available 
on any of the 
lower six floors 
of the building. 
The building is 
unique in the ex- 
tent to which its 
basic plan was 
developed to 


Ov OF THE most important in- 


ture on three stories of steel with truss and girder framing 


make every floor as convenient and 
economically usable in every respect as 


a first floor. Briefly, this was accom- 
plished by grouping all utility supply 
facilities—water, steam, electric current, 
gas and sewage—and all transportation 
facilities in a single small area and giv- 
ing every tenant, on any floor, frontage 


Fig. 1—Designed to furnish many small 
manufacturers with single-story factories 


fronting on a “‘vertical street,’’ the Starrett- 
Lehigh building is a notable addition to 
American industrial buildings. 








on this area, which is in truth a vertical 
street. The first building to include the 
vertical street idea is said to have been 
the 900,000-sq.ft. New York Dock Trade 
Facilities building in Brooklyn built four 
years ago. 

In addition to its functional features, 
the Starrett-Lehigh building involves 
several unusual structural layouts. Be- 
cause of the railroad yard on the ground 
floor, involving several curves and cross- 
overs, wide-spaced columns are neces- 
sary in the first and second floors of the 
building, requiring heavy girders and 

trusses to estab- 


lish a uniform 
column spacing 
above. In effect, 


the building is a 
concrete flat-slab 
structure resting 
on a structural- 
steel base three 
stories high above 
the street. An 
exception is that 
steel framing is 
utilized exclu- 
sively for the 
elevator shaft and 
service portion of 
the building, lo- 
cated in the cen- 
ter of the south 
side. The most 
distinctive struc- 
tural feature of 
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the building is the cantilever-wall con- 
struction, by which the “wall” columns 
on all floors are set back 8 ft. 9 in. from 
the windows, which form continuous 
bands around the building except for an 
interruption in the elevator shaft portion. 

The plan upon which the Starrett- 
Lehigh building was built is, accord- 
ing to the architects, based on a 
definite train of reasoning involving 
the following factors and assumptions: 
about 97 per cent of the manufacturing 
companies in this country employ less 
than 250 men and require less than 
100,000 sq.ft. of space. Few of them are 
able and almost none is justified in mak- 
ing any capital investment in building 
or real estate, for in the first place their 
working capital is relatively small, and 
in the second place new inventions or 
changes in industrial methods may de- 
stroy not only their business but the 
value of any building built for a special 
purpose. The majority of these busi- 
nesses should be located in a city where 
labor supply is plentiful and where 
transportation and distribution facilities 
as well as power and other utilities are 
adequate and already available. 

Having fixed the location of these 
businesses in cities and determined upon 
the purchase of space and power on a 
rental basis, the plan of the manufac- 
turing plant itself could be considered. 
It was assumed as ideal that each com- 
pany have its own building, that this be 
a one-story structure, that it front on a 


27th. St. 


3rd. Floor 


Fig. 2—In the Starrett-Lehigh building a 
reinforced-concrete flat-slab structure is 


carried on three stories of structural steel.” 


The first-floor plan shows the steel column 
locations required by railroad clearances, 
while the columns in the third-floor plan 
are typical of those obtaining in all the 
upper stories. The many girders and 
trusses in the latter plan are a_ notable 
characteristic of the building. 


Fig. 3—Cross-section of truck elevator, 

showing building entrance and exit facil- 

ities and loading docks on the various 
upper floors. 
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paved street connected with convenient 
railroad and ship terminals, that this 
street be provided with transit facilities 
and contain all public-utility and munici- 
pal services, and finally that the build- 
ing be designed to accommodate off- 
street truck delivery and shipping facili- 
ties. 

Such an ideal layout, involving rows 
of one-story single-tenant factories on 
each side of a fully equipped street, 
ewould not be possible in a city where 
high land values predominate. But by 
rotating this layout 90 deg.—standing 
the street on end and placing the one- 
story single-tenant factories one on top 
of the other—the same efficiency could 
be obtained on a relatively small plot of 
land, vertical transportation being fur- 
nished by elevators that would deliver 
trucks to the tenants’ doors. Such a 
vertical street building, while duplicat- 
ing the facilities offered by a horizontal 
street layout of single-occupancy build- 
ings, offers the added advantage that 
the tenant rents only usable space, all 
service space, including toilets, stairs 
and elevators, being in the vertical street 
whose operation is paid for on a pro- 
rata basis. 

As previously stated, a building fol- 
lowing these principles was built in 
Brooklyn in 1928. If the Starrett- 
Lehigh building the plan was used for 
the second time but on a much larger 
scale. 

The railroad yard occupying the 
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Fig. 4—This section, taken through the 
Starrett-Lehigh building, as shown on Fig. 
2, gives the characteristic construction con- 
sisting of a _ reinforced-concrete building 
resting on three stories of structural steel. 


Fig. 5—Cantilever walls and continuous 

bands of windows characterize the upper 

floors, where uniform column spacing of 
about 21 ft. is provided. 


Fig. 6—Among the structural details of the 
building the trusses are notable in that the 
gusset plates are inserted between the dou- 
ble-channel chord members and milled to 
bear at the column supports as well as 
at the top-chord points where steel billets 
carry the reinforced-concrete columns. The 
cantilever floor at the exterior columns in 
the reinforced-concrete portion is a dis- 
tinctive characteristic of the building design. 


ore column 
pret: 


Billet erty : 
ce I eS Tee | 
| De 
22.$tee/ column 
2‘about 


Typical Girder Splice 

Salam ‘atiane-ot 'ypic P 
Section at iis Columns 

TYPICAL CONCRETE SECTIONS 


Typical Bottom Chord Truss Joint 


building site was originally a series of 
ladder tracks laid out to accommodate 
horse-drawn vehicles. The first step 
was to redesign this vard on a modern, 
efficient basis with a driveway down 
the center, outside driveways along 
either side and platforms for automobile 
delivery and for receipt and dispatch of 
lel. freight. Building column loca- 
tions were entirely ignored in this first 
study. Subsequently it was necessary 
to shift some of the tracks slightly, but 
in general the building columns were 
accommodated to the track layout and to 
the difficult foundation conditions de- 
scribed fully in the article immediatels 
following. The location of the vertical 
street service area on one side of the 
building instead of at the center was a 
direct result of track and platiorm lay- 
outs in the freight yard. 

Motor trucks enter the building on 
the 27th St. side, cross the railroad 
tracks through an underpass and move 
into one of the three 15-ton elevators 
that take them to the desired floor. 


There they back into pits, some of 
which are of nine-truck capacity, and 
unload or load, with truck bodies at 
floor level. Descending, the trucks 
emerge into 26th St. without having 
turned around. By this method goods 
are delivered on any particular floor 
without extra handling. So far as 
traffic facilities are concerned every 
floor is a first floor. 

Railway freight, either in carload or 
less than carload lots, is received on the 
platform adjacent to the elevators. Elec- 
tric trucks enter the cars and move, via 
a small elevator, directly to the tenant’s 
floor. A side door is also provided in 
one of the truck elevators opening onto 
this platform, so that the truck ele- 
vators may be utilized for heavy rail 
shipments. 

Of the 15,000 tons of structural steel 
in the building, almost two-thirds was 
used in the first three floors. The re- 
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mainder occurred in the elevator and 
service area and in concrete columns as 
cores that extended generally to the 
fifth or sixth floors but in some cases 
were not stopped off until the tenth 
floor was reached. Above the steel- 
cored concrete columns a spiral rein- 
forcement was provided in columns of 
a maximum outside diameter of 36 in: 
Some tied columns were also used. In 
the design a live .load of 250 lb. per 
sq.ft. was provided for on the second 
floor, 200 Ib. on the floors from the 
second-floor mezzanine to the eighth, 
inclusive, and 150 lb. above the eighth 
floor. 

The general framing arrangement is 
given in Fig. 2. The irregular steel 
column layout shown for the first floor 
obtains through the second floor (which 
was planned as a garage, since the wide 
column spacing would be an advantage 
for such service), above which, by 
means of trusses and girders with: their 
tops at the third-floor level, it is changed 
to the regular 21-ft. square panel ar- 
rangement of reinforced-concrete col- 
umns and flat slabs shown for floor 
No. 3. 

The height of the trusses, 11 ft. 3 in. 
c. to c. of chords, was fixed largely by 
bridge and tunnel headroom clearances 
on the Lehigh Valley Railroad, over 
which they were shipped. The lower 
chords of these trusses were utilized to 
carry a mezzanine floor, below which 
the second floor (used for a garage) 
had a clear height of 124 ft. Two bays 
of this second floor are 40 ft. wide. 
One of these bays spans railway tracks 
beneath, so that a shallow floor was re- 
quired for clearance purposes. Accord- 
ingly, this bay is carried at the center 
by: a hanger from the trusses above. In 
the other 40-ft. bay a deeper floor was 
permissible, and a clear span was pro- 
vided by means of a heavy 36-in. rolled 
girder beam. The first story is limited 
to a minimum height of 18 ft. for rail- 
road clearances. Because the ground 
slopes fron? west to east the maximum 
height is at the east end and amounts 
to 22 ft. 

The trusses occur principally in the 
east or tall end of the building, while 
girders are adequate to carry the seven 
floors that comprise the upper part of 
the west section. The design of the 
trusses is in some respects notable. 
Each truss is composed of two Warren- 
type trusses, in each of which the chords 
and diagonals are made up of two chan- 
nels between which the gusset plates are 
inserted at the joints, an arrangement 
that places the rivets in double shear. 
These gusset plates are milled to bear 
at the column supports and also at the 
top chords, where the billets under the 
reinforced-concrete columns rest. Thus 
the loads are transferred directly 
through the gussets with no need for 
stiffeners. The arrangement by which 
the gussets are placed between the two 
channel members permits of considerable 


latitude’ in increasing the capacity of. 


the connection by adding additional 
gusset plates. This expedient was 
adopted at a number of the connections. 
Another feature of the trusses is that 
no,lacing bars are used, but ‘instead all 
members are 50 per cent battened, per- 
mitting the elimination of separators. 

The heavy girders are of usual 
built-up construction and occur in pairs. 
Heavy concentrations of coverplates are 
necessary under the columns that are 
carried, and stiffener angles 6x4x4 in. 
are required. Some of the girders are 
as much as 65 ft. long and continuous 
over three columns. Splices are made 
as close to the center column as possible 
without encroaching upon it. Only the 
web is spliced, the flanges being dis- 
continued. 

Column sections in the lower-story 
steel portion are 14-in. H-section with 
coverplates and angles as required. In 
the elevator section  structural-steel 
framing extends to the tap of the build- 
ing; and although it is somewhat com- 
plicated, it is notable only in the method 
selected for carrying the elevator guide- 
rails. Instead of carrying them on tall 
unsupported columns between the shafts, 
beams were installed at every floor level, 
and the guides fastened to struts in- 
stalled vertically between the beams. 

Throughout the major portion of the 
building in which reinforced concrete is 
used a uniform design was _ utilized. 
This consists of round columns with 
5-ft. conical capitals and flat slabs with 
drop panels. Slabs are 8} in. thick to 
the eighth floor and 7} in. thick above 
that level. Drop panels vary in thick- 
ness from 33 to 44 in. A 2-in. mini- 
mum incasement is used around the 
spiral reinforcement of all columns. The 
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spiral reinforcement is of cold-dr: 

wire, while intermediate-grade s... 
rods are used for vertical reinforcement. 
The concrete mix was 1 : 14 :3 for coj- 
umns and 1:2:4 for the slabs, with 
coarse aggregate from 4 to 1 in. in sive. 
At the points where columns chan 
from steel core to rod and spiral rein- 
forcing, steel billets are utilized, gen- 
erally 22x54 in. by 2 ft. 4 in. in sive. 

At the walls where the floor slabs we 
continued 8 ft. 9 in. beyond the sup- 
porting columns, they were made 17 in. 
thick, this thickness being carried back 
34 ft. beyond the column for the width 
of the dropped panel cantilever. Rein- 
forcement in this area consists of 3-in.- 
diameter rods both ways in the bottom 
and {-in. rods longitudinally in the top. 
In design the cantilever effect of the fiat 
slabs was found to be negligible, and ll 
bending was taken care of in the ¢o- 
umns. Subsequent studies have indi- 
cated that a cantilever 10 ft. long repre- 
sents about the longest that can be use‘, 
without introducing a heavy anchor 
beam behind the column. Long canti- 
levers also tend to vibrate under ma- 
chinery loads, which may break the 
window glass. 

Expansion in the building is concen- 
trated at the third points, the reinforced- 
concrete floors being broken entirely 
across the building at these locations. 

The Starrett-Lehigh building was 
designed for the Starrett Investing 
Corp. by R. G. and W. M. Cory, archi- 
tects and engineers. Yasuo Matsui was 
consulting architect, and Purdy & Hen- 
derson were consulting engineers for 
both superstructure and foundations. 
Starrett Bros. & Eken, Inc., was the 
general contractor. 


Water-Power Resources on Snake River 


The canyon of the Snake River be- 
tween Jackson Hole and Alpine, Wyo., 
has valuable power and storage pos- 
sibilities and is also the route of a pro-- 
posed year-round road into Jackson 
Hole from the south and west. In 
order to determine the possible conflict 
between the use of the canyon as a 
highway route and the use for power 
and storage, the United States Geolog- 
ical Survey, Department of the In- 
terior, in 1931 made a survey of the 
river and of the possible dam sites. 

A manuscript report just released 
by the Interior Department describes 
two power sites and one combination 
power and storage site on this stretch 
of the river. At the upper site it would 
be possible to store 610,000 acre-ft. 
with a dam 210 ft. high. Of this stor- 
age 470,000 acre-ft. would be available 
in the upper 70 ft. of the site, and the 
use of this water through an average 
head of 434 ft. at the three sites would 
increase the potential power available 
for 90 per cent of the time from 47,000 
to 69,000 hp., and the power for 50 


per cent of the time from 72,000 to 
90,000 hp. 

The report, which was prepared in 
connection with the classification of 
power-site lands by the Geological 
Survey, also includes a recommenda- 
tion defining a highway location that 
would cause a minimum of interference 
with the power and storage potentiali- 
ties. The report was prepared by L. L. 
Bryan, hydraulic engineer, and contains 
a geologic description of the canyon 
and dam sites by G. R. Mansfield, 
geologist. It is open to public inspec- 
tion at the main office of the Geological 
Survey in Washington, D. C., and at 
the district offices of the Survey at the 
federal buildings in Boise and Idaho 
Falls, Idaho. It includes thirty pages 
of text, five sheets of maps showing 
plan and profile of the Snake River 
between Pine Creek, Idaho and Horse 
Creek, Wyo., on a scale of 2 in. to the 
mile, with five dam sites on a scale of 
400 ft. to the inch, numerous tables, 
diagrams, photographs and a list of 
benchmarks. 
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Extra Long Cylinder Piles 
Carry Column Loads to Rock 


Steel cylinders driven from 60 to 140 ft. to rock 
and blown out by compressed air form foundations of 
Starrett-Lehigh building in New York—Tests show 
settlement of } in. under 1} times the designed load 


By W. T. McIntosh 


Engineer, Spencer White & Prentis, Inc., 


New York, N. Y. 


NE OF the problems of design of 
O the Starrett-Lehigh building 


described in the preceding article 
was the type of foundation to be used. 
The building provides for live loads of 
150 to 250 Ib. per sq.ft. of floor area, 
resulting in a total dead and live load of 
about 260,000 tons for the building. 
Wide column spacings and the bridging 
of loads over the railroad tracks on the 
first floor produce individual column 
loads in excess of 2,000 tons. These are 
greater than in an office building 40 
stories high. 


Ground conditions 


Borings disclosed rock, at the east 
end of the site, at a depth of 60 ft. below 
the street, dipping toward the west. At 
the middle of the lot the rock was 80 ft. 
below the street, thence dipping more 
sharply to the west. Throughout the 
western third of the site the rock depth 
ranged from 95 to 140 ft. The material 
overlaying the rock was gray river mud 
or mixtures of gray river mud and fine 
sand, except for a few feet of miscel- 
laneous fill at the top and a shallow layer 
of fine gray sand immediately over the 
rock, The river mud was totally in- 
capable of carrying the weight of the 
proposed building on spread footings or 
a mat. Caisson foundations were con- 
sidered, but, because it would have been 
necessary to install them by the pneu- 
matic method, their cost was found to 
be prohibitive in view of the rents ob- 
tainable for the proposed space. 

The proximity to the Hudson River 
assured a permanent groundwater level 
only about 6 ft. below the street, thus 
favoring a wood-pile foundation, but it 
was decided that the settlements to be 
expected, if wood piles were used, even 
at 15 tons per pile, were more than 
should be permitted in a building of the 
character proposed. The warehouses 
and other buildings in the neighborhood 
that had been built on wood piles gave 
direct evidence of what settlement might 
be anticipated. One in particular, close 
by and on the same material, showed 
very serious damage. Even if the num- 
ber of wood piles were increased so that 
the unit load was only 10 tons per pile, 
the total load over the area of the site 


would still be more than 2 tons per sq.ft. 
None of the material above the rock or 
the shallow layer of fine sand over it 
was capable of supporting that load, so 
that driving wood piles, or concrete fric- 
tion piles, would only transfer the load 
to material at a lower level, which was 
as incapable of carrying it as that near 
the surface. 

Consideration of all factors led to the 
conclusion that a foundation of steel- 
pipe piles to rock was best suited to the 
conditions. 


Pile foundation design 


Steel-pipe pile foundations consist of 
groups of steel cylinders driven with 
open ends to rock, excavated, cut off at 
the required grade, filled with concrete 
and capped with reinforced concrete. A 
typical pier is shown in Fig. 1. The 
cylinders are generally from 10 to 18 in. 
in diameter, with 2- to 4-in. shells. They 
are of seamless or lap-welded steel tub- 
ing, which comes in random lengths, 
generally from 20 to 30 ft. long. When 
longer piles are required, two or more 
lengths are joined together with internal 
or external sleeve couplings. Ordinarily 
these sleeves are a tight driving fit, and 
always the lengths of tubing below and 
above the sleeve come to a firm even 
bearing on a shoulder of the coupling. 

In fixing the carrying capacity of 
steel-pipe piles on rock the present New 
York City building code conservatively 
allows 7,500 Ib. per sq.in. on the area of 


Fig. 1—Typical steel-pipe pile piers, in 
which 15- and 16-in. steel cylinders are 
used. 
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the steel shell, after deducting the out- 
side vs in. of shell for possible rusting, 
and 500 Ib. per sq.in. on the area of con- 
crete inside the shell. The resulting 
capacities range from 57.6 tons for a 
103-in. outside diameter pile, § in. thick, 
to 144.6 tons for an 18-in. outside 
diameter pile, $ in. thick. When the 
code was written, 12-in. diameter cylin- 
ders were generally used, 15-in. were 
the largest, and piles longer than 40 to 
50 ft. were not envisioned. The piles 
were regarded as unsupported columns, 
despite the fact that considerable lateral 
support is actually provided by the sur- 
rounding ground, however poor the 
material; the length of steel piles was 
limited to 40 diameters, and the number 
of sleeve joints to one. 

On the western end of the Starrett- 
Lehigh site piles driven to rock would 
run up to 130 ft. in length, over 60 
diameters for a 24-in. pile or 80 
diameters for an 18-in. pile, and would 
require three or four sleeves if random- 
length pipe were used. It was agreed 
with the building department of the city 
that, in view of the fact that the 40- 
diameter limit was purely arbitrary and 
unsupported by test or experience, it 
should not prevent the use of steel-pipe 
piles, which were clearly the economical 
foundation for this operation. It was 
decided that, with special treatment to 
reinforce the cylinders at the sleeve 
couplings and careful testing and filling 
of the shells, steel pipes could be relied 
upon to provide a perfectly safe founda- 
tion, free from settlement, despite the 
depth to rock. As a measure of con- 
servatism, however, the allowable load- 
ing of piles exceeding 40 diameters in 
length was decreased 10 per cent. 

In the new building code (completed 
but not yet adopted) the 40-diameter 
rule is modified, being applied only to 
the upper 60 ft. of the pipe. Pile lengths 
and number of sleeves are unlimited, but 
provision is made for discounting the 
allowable load when the length exceeds 
40 diameters. The base loadings al- 
lowed are practically the same as in the 
old code. 

In order to maintain uninterrupted 
service in the Lehigh Valley yard on the 
site, the building was erected in two sec- 
tions. The first section covered the 
easterly two-thirds of the yard. The 
foundations for the two sections were 
installed under separate contracts by 
different contractors. 

The original plan for the building was 
for a uniform height of fifteen stories 
over the entire site. However, when 
the borings disclosed that in the easterly 
two-thirds of the site the rock averaged 
75 ft. deep, while in the westerly third it 
averaged 125 ft., this plan was changed. 
The height of the easterly part of the 
building was increased to nineteen 
stories, and the westerly was decreased 
to nine stories, providing essentially the 
same total floor area. The foundation 
cost was greatly reduced by so increas- 
ing the column loads (and thus the num- 
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ber of piles required) in the shallow end 
of the site and by reducing the loads 
and the number of piles in the deep end. 


First-section foundations 


Installation of the foundations for the 
first section was begun in August, 1929. 
The steel cylinders used were 18 and 24 
in. in outside diameter and 3 in. thick. 
To reduce the number of sleeve joints 
in the piles, ordinary random lengths 
were electrically welded together. Great 
difficulty was found, however, im pro- 
ducing welds that would successfully 
resist the impact of driving, and it was 
found necessary to modify the practice 
by reinforcing the welds with’ external 
sleeves, electrically welded to the cylin- 
ders at considerable cost. 

The piles were driven with open ends 
to reduce to a minimum the resistance 
to driving and to permit bringing the 
cylinders to a firm even bearing on the 
1ock. Double-acting steam pile ham- 
mers were used, steam being supplied 
from a central plant of portable locomo- 
tive-type boilers. For handling the 
cylinders and hammers and for other 
operations two traveling derrick. rigs 
were set up, each rig consisting of four 
derricks, the usual four-post rigs em- 
ployed on compressed-air caisson jobs 
in and around New York. Additional 
stiff-leg derricks were used as required. 
Obstructions, such as old rock-filled tim- 
ber cribs, delayed the driving and cont- 
pelled the use of additional piles, but 
these were finally overcome. 

The cylinders were excavated by 
blowing out the material with com- 
pressed air, as is the usual practice in 
steel-pile installation. When completely 
excavated they were tested to absolute 
refusal by redriving and were then filled 


Fig. 2—Driving piles, using six piledriving 
rigs, each complete with 5-ton single-acting 
steam hammer and 40-hp. boiler. 
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to the required grade with concrete and 
cut off by oxy-hydrogen torch. As each 
group of piles was completed, it was 
capped with reinforced concrete ready 
to receive its column billet or grillage. 
Concrete was delivered from a com- 
mercial plant in dry-batch mixing 
trucks, water being added and the mix- 
ing done at the job. The foundations 
for half of section 1 were completed in 
December, 1930, and for the other half 
in’ March, 1931. 


Second-section foundations 


Work was started on foundations for 
the second section on Jan. 1, 1931. All 
the cylinders on this section were 18 in. 
in outside diameter, a part of them being 
4 in. thick and the others Ye in. Tubes 
of 24-in. diameter were not used because 
of the resistance that they offered to 
driving and the difficulties experienced 
in getting them down to rock on the first 
section. Further, it was felt that there 
might be very serious difficulty in blow- 
ing out the material in such large cylin- 
ders from the depth to which the piles 
would be driven. 

To reinforce the piles at the joints be- 
tween sections of tubing, heavy cast- 
steel internal sleeves were designed. 
These were about three times the length 
of the sleeves ordinarily used and had 
outside diameters greater than the inside 
diameters of the cylinders, with tapers 
at top and bottom, so that the pipe was 
actually stretched when it was driven 
over the sleeves. These long heavy 
close-fitting sleeves provided _ rigid 
couplings. 

The piles were driven with 5-ton 
single-acting steam hammers in pile- 
driving leads. Each driver was equipped 
with its own 40-hp. boiler, permitting 
the maximum independence of move- 
ment and assuring an ample supply of 
high-pressure steam at all times, 


Fig. 3—Blowing out the material from an 

18-in. pile 125 ft. deep. The blowpipe and 

hose can be seen through the shower of 
sprayed mud. 


eliminating the losses that would occur 
in pipe lines from a central plant, par- 
ticularly in the winter. Six of these 
driving rigs were used, as shown in 
Fig. 2. 

The single-acting pile hammers 
proved themselves better suited than 
double-acting hammers for driving the 
long heavy cylinders. The lower num- 
ber of blows per minute was more than 
offset by the greater impact per blow. 
A much higher rate of progress was 
maintained, and the cylinders were 
Griven to greater depth than probably 
could have been done with the other 
type of hammer. Experience showed 
that, even with these hammers, it was 
extremely difficult to start a pile again 
if driving were stopped for a few hours 
before it had reached bottom. Conse- 
quently, every pile, once started, was 
driven home to rock without stopping, 
except for the few minutes required to 
add a sleeve and another length of pipe. 

The cylinders were driven ta absolute 
refusal under 60 blows per minute of 
the hammer, giving an indicated carry- 
ing capacity for an empty pile greatly 
in excess of the load assigned for a pile 
after filling with concrete. The assigned 
loads were 121 tons for 18-in. piles with 
yYe-in. shells and 132 tons for piles with 
4-in. shells. 

In blowing out the piles a blowpipe 
with a gooseneck and a hose leading to 
a reservoir of compressed air was 
dropped down into each pile, penetrating 
the material from a féw inches to sev- 
eral feet, depending upon the character 
of the ground. By means of a quick- 
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opening valve the air at 100 lb. pres- 
sure was then literally exploded in the 
pipe, throwing out a mass of the mate- 
rial, just as a piston would be raised in 
a cylinder. Water was run into the 
pile as required, to soften the ground 
and to form a seal, so that the air would 
not simply blow out a small hole in the 
material but would lift a reasonable 
volume. Blowpipes are usually 2 or 24 
in. in diameter, but on this operation 
3-in, pipes were used because of the 
extreme size and depth of the piles. 

Compressed air for blowing was sup- 
plied from a central compressor plant, 
which produced air at 100 Ib. pressure 
and had a total capacity of 4,500 cu.ft. 
of free air per minute. A very large 
air receiver was installed, and 6-in. air 
lines were run throughout the site, so 
that blowing would not pull down the 
pressure unduly. In order to lift a plug 
of mud from the bottom of an 18-in. 
pile 140 ft. deep, it was necessary to 
have an ample supply of air at full 
pressure. 

In order to speed up the excavating 
the piles were first blown to a depth of 
about 60 ft. and were later blown to the 
bottom. For the first blowing the blow- 
pipes were handled by gasoline-operated 
cranes; three cranes with 60-ft. booms 
were employed. For the final blowing 
four stiff-leg derricks with 80-ft. booms 
were installed in addition to the cranes, 
since the latter could not alone maintain 
the necessary progress in blowing. For 
the long piles it was necessary to use 
140-ft. blowpipes. These were made up 
with quick-operating sleeve joints, so 
that they could be disjointed each time 
they were moved from one pile to 
another, without loss of time. 

In general, the surface of the rock 
was so soft that the cylinders could be 
driven into it somewhat before seating 
on the hard rock, or it was overlain by 
a thin layer of firm material that was 
penetrated by the cylinders, thus form- 
ing a seal against the inflow of material 
when the piles were blown out. In some 
cases, however, where the rock presented 
a hard clean surface and local uneven- 
ness in the rock surface prevented 
bringing the cylinders to perfect bear- 
ing throughout their entire periphery, 
it was impossible to blow them out com- 
pletely. Under the great pressure of 
135-ft. head a very small opening was 
sufficient to permit the fine sand to boil 
into the bottom of the cylinder, and this 
could not be removed except by neu- 
tralizing the head. Such piles were 
filled up with water to equalize the pres- 
sure, and the sand was jetted out. For 
this purpose a special jet was con- 
structed, which nearly filled the piles, 
the purpose being to restrict the area 
and thereby increase the velocity of the 
upward stream so that the material 
would be carried rapidly to the top. Its 
use proved very successful. The jetting 
of each pile was continued until the jet 
reached the rock and the return water 
ran clear. The pile was then promptly 


sealed with concrete placed with the 
bottom-dump bucket that is shown in 
Fig. 4. 

As soon as a pile was blown out to 
the bottom, it was inspected, sealed with 
a plug of wet concrete and tested by 
driving it again to absolute refusal. 
After final inspection and testing the 
piles were filled with concrete to cutoff 
grade. Concrete was bought from a 
commercial concrete plant in dry-batch 
mixing trucks and mixed at the job. 
The concrete was chuted directly from 
the trucks to the piles, but, in order to 


Fig. 4—Specially constructed bottom-dump 
bucket for concreting piles under water. 
The bottom door of this bucket is con- 
trolled by the closing line of the derrick. 


do this, it was necessary to build timber 
runways through the lot for the trucks; 
the blowing of the piles had, by this 
time, flooded the lot with mud, so that it 
was impossible otherwise to get the 
trucks to the piles. An idea of the ex- 
treme size of the piles is gained from 
the fact that it took 8 cu.yd. of concrete 
to fill a pile 130 ft. long. 

After driving, blowing and concret- 
ing the piles, the lot was brought to 
proper grade and excavations - were 
made for pile caps, elevator pits, etc. 
The piles were cut off at required ele- 
vation, and each group was capped with 
reinforced concrete brought up to proper 
elevation for its column billet or grillage. 
Pit walls, grade beams and other miscel- 
laneous concrete work was_ then 
. completed. 

Foundations for the second section 
were completed ready for steel erection 
on March 21, 1931. More than 60,000 
lin.ft. of piles was driven, blown, con- 


creted and capped in ten weeks, work- 
ing five days a week under winter con- 
ditions. On several occasions more 
than a mile of 18-in. tubing was driven 
in a single eight-hour shift. 


Load .tests on piles 


In order to confirm the carrying ca- 
pacity assigned to the piles, two series of 
tests were run. The first was a precise 
record of settlement of each pile pier 
under load as the building was being 
completed. Levels were run at regular 
intervals from benchmarks outside the 
structure. On the second section this 
leveling showed final compressions 
under the full load of the completed 
building ranging from 4 to 1 in. These 
figures agreed very closely with com- 
pressions recorded in an exactly similar 
way in building on deep piers. They 
were no greater than would have oc- 
curred in a foundation of compressed- 
air caisson piers, costing enormously 
more, and were very decidedly less than 
the damaging settlements that would 
have occurred had the building been 
built on wood or concrete friction piles. 

The second set of tests was conducted 
after the building was completed. This 
consisted of testing four individual piles 
under hydraulic jacking loads. The piles 
chosen for testing were at the west end 
of the building and were from 130 to 
140 ft. long. Provision for testing had 
been made when the piles were capped. 
They had been cut off about 26 in. 
below normal cutoff, I-beams 24 in. long, 
with l-in. plates top and bottom, had 
been placed on end above them, and 
combined caps or beams had been cast 
over them, so that an excess load could 
be applied to them by borrowing load 
from adjacent piles for the necessary 
reaction. Hydraulic jacks were placed 
on one pile at a time, and that pile was 
jacked down under the desired test load. 
In each case, when the jacking test load 
reached 64 tons, the I-beam was re- 
lieved of its load, indicating that each 
pile had been carrying 64 tons before 
testing. Increasing the test load to 132 
tons, the load that the pile was designed 
to carry produced Ys in, settlement. In- 
creasing the test load to 192 tons, 50 per 
cent in excess of the designed load, 
caused an additional settlement of ys in., 
or a total settlement of 4 in., no more 
than would be expected in a caisson 
foundation, The tests, therefore, demon- 
strated clearly that the piles were firmly 
seated and amply capable of carrying 
much greater loads than they were de- 
signed to carry. 

The Starrett-Lehigh building was de- 
signed by R. G. and W. M. Cory, archi- 
tects and engineers, with Yasuo Matsui 
as associate architect and Purdy and 
Henderson as consulting engineers. It 
was constructed by Starrett Bros. and 
Eken, Inc., builders. Foundations for 
the first section were installed by The 
Foundation Co., and those for the 
second section by Spencer, White and 
Prentis, Inc. 
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Two-Story Houses, Two Rooms 
Deep, for Low-Income Group 


By John E. Conzelman 
Consulting Engineer, Los Angeles, Calif. 
EADING between the lines of the 
R reports of the President’s Confer- 
ence on Home Building and Home 
Ownership and judging from other au- 
thorities, the inference is strong that 
the vast bulk of our working population 
cannot be housed in proper quarters. 
The writer believes this not to be the 
case and that this 40 per cent of the 
population can be comfortably and de- 
cently housed at a cost of less than 20 
per cent of its income. The problem 
is difficult if detached houses are used, 
because they are expensive in first cost, 
expensive to heat, and their necessarily 
small bulk places a limit on architec- 
tural expression. The typical mill town 
of Ohio or Pennsylvania is a striking 
commentary on the disadvantages of 
separate dwellings. The problem is 
relatively more simple if multiple dwell- 
ings are adopted, for a saving in both 
construction costs and land costs may 
be realized. 

Using as a fundamental thesis the 
proposition that each dwelling must be 
provided with a front and back yard 
and that sunlight must be admitted to 
each room, the author believes that the 
answer lies in the use of two-story 
houses, two rooms deep, arranged in 
rows of two, four, six, eight or possibly 
ten. In Fig. 1 are shown plans of two 
designs for this type of a development. 
In one the unit is a single house, in the 
other a double house. The single house 
contains a basement, living room, dining 
kitchen, two bedrooms and a bathroom, 


Fig. 1—Proposed single and double row 
houses to rent for about $5 per room per 
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Basement First Floor 


PLANS OF SINGLE HOUSE 


Coal Bins 


and occupies a width of 16 ft. The 
double house contains basement, dining 
kitchen, living room, one large bed- 
room and bathroom and occupies a 
width of 24 ft. Three single houses 
can be built in a width of 48 ft., while 
the same width will accommodate four 
families in the double-house plan, These 
plans, while definite in dimensions, could 
be changed somewhat without seriously 
conflicting with the costs. For instance, 
in some climates, as in California, the 
front porch could be made part of the 
living room at little extra expense. In 
the east and central states, where hot 
weather prevails, the porch might be 
considered a necessity. 

The accompanying table gives cost 
data, annual carrying charges and rental 
income based on 5 per cent of the total 
cost for these two types of houses. The 
estimates are the result of long experi- 
ence in such work, and similar estimates 
have often been used by the writer in 
the actual bidding of work. It will be 
noted that land costs and costs of utili- 
ties and improvements are included. 
Heating is omitted, since the plan con- 
templates heat from stoves or from a 
central heating plant. An item of $100 
additional would be adequate for heat. 
The contractor’s profit is not included. 

In preparing the estimates it was 
assumed that raw land may be purchased 
for $2,400 per acre and that the sub- 
division and improvement. cost will be 
$3,100 per acre, including sidewalks, 
curbs, concrete or asphalt pavement, 
sewers, water, gas and power, modern 
street-lighting equipment and trees in 
the parkways. Six 50-ft. lots would be 
developed per acre, so that the cost of 
a 50-ft. lot and improvements would be 
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Fig. 2—Houses of the type shown in Fig. 1 

made of precast concrete units built at 

Youngstown, Ohio, in 1918 and still in 
excellent condition. 


$916. In the calculations a figure of 
$1,000 was used for each 50-ft. lot. In 
determining the annual carrying charges 
the depreciation was taken at 24 per cent 
annually, since the type of construction 
contemplated should have a life of at 
least 40 years, given proper zoning 
measures that would assure the perma- 
nence of the residential character of the 
development. 

There are many advantages in such 
a type of development, assuming the use 
of fire-resisting and permanent construc- 
tion. Congestion is avoided by virtue 
of the large amount of land available 
for yards, parks, playgrounds, etc. By 


SSTIMATE OF COST, CARRYING CHARGE 
AND RENTALS 


Single House 


Estimated cost with front porch. . 


$2,177.77 
Estimated cost of front porch 


115.28 
$2,062.49 
333.00 
80.00 


Estimated cost without front porch 


Cost of land per house, three houses to 
50-ft. lot 


Total cost $2,475.49 


Annual carrying charges 
Taxes, 4 per cent on half valuation. . 
Depreciation, 24 per cent value house.. 
Decoration, 1} per cent value house. . 


49.50 
51.50 
31.00 


Annual income 
Rent—5 per cent of total cost......... 123.75 


Total annual charg: $255.75 


Monthly rental @ sai. 50—$258.00 annually 


Double House 


Estimated cost with front perch......... 
Estimated cost of front porch 


Estimated cost without front 
Cost of land house, two to 
Cost of developing lot 


Total cost 


Annual carrying charges: 
Taxes, 4 per cent of half valuation..... . 
Depreciation, 2} per cent value house.. . 
Decoration, 1} per cent value house... . . 


$3,191.16 
143.95 


$3, 047. 2 
500.00 
100.00 


$3,647.21 


1 Pee 
ft. lot.... 


72.95 
76.10 
45.75 


$194.80 


Annuai income—rent 5 per cent......... 182.35 


Total annual charges 
Annual charge, one teal 
Monthly rental per family 
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careful grouping of the houses, attrac- 
tive architectural effects may be ob- 
tained. Also, three or four families 
may be housed on a 50-ft. lot, effecting 
4 considerable saving in land cost. 
Estimates that the author has made for 
a housing project of considerable magni- 
tude, using this type of construction, 
show that dwellings can be provided to 
rent for almost one-half of the $7.50 per 
room that has recently come to be recog- 
nized as about the maximum rental that 
the low-income group can pay. 

About fourteen years ago the writer’s 
old organization, the Unit Construction 
Co., designed and built about 300 houses 
in Youngstown, Ohio, of the type advo- 
cated here. Precast concrete units were 
used for floors and walls.. A wood 
wearing suriacé*was placed on the floors, 
and the roofs were covered with clay tile 
on wood framing with a_ reinforced- 


concrete ceiling beneath. The houses 
were provided with: basements and the 
usual facilities. Typical views are 
shown in Fig. 2. 

In spite of great seasonal variation 
in temperature, these Youngstown 
houses have been perfectly satisfactory 
in all respects. Inspection discloses that 
the workmen prefer to live in them and 
that they are in excellent condition. 
These houses were built during the war 
under difficult labor conditions. They 
could be built now at a cost of 65 
to 70 per cent of their original cost. 

This Youngstown development is 
cited merely as an example. The argu- 
ment presented here is that it is entirely 
possible to provide adequate housing for 
the 40 per cent of the population that 
receives from $1,000 to $1,500 per year, 
on the basis of budgeting 20 per cent 
of the income for rent. 


Six-Dollar Housing Possible 
Through Design Economy 


DEMONSTRATION of what can 
be done in the way of low-cost 
group housing is provided in de- 

signs just completed for a Chicago 
project by engineers and architects re- 
tained by the Portland Cement Associa- 
tion, with the purpose of contributing 
to the problem of low-cost housing and 
at the same time bringing out the pos- 
sibilities of concrete construction. Econ- 
omies in space layout and _ structural 
design as well as arrangement of equip- 
ment and finish, resulted in cost esti- 
mates, based on contractors’ estimates; 
of $6 per room per month (inclusive of 
land cost). 

For this design a city block 600x270 
ft. was taken as the basis, and the land 
cost was assumed at $1 per square foot. 
The buildings were planned to cover not 
more than 47 per cent of the total land 


Fig. 1—Block of land 600x270 ft., with 47 

per cent of ground covered with apartment 

groups, is claimed to be capable of renting 
at $6 per room per month. 


area. They provide 448 apartments, 
totaling 1,627 rooms, the size of apart- 
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ment ranging from 470 to 565. sq.ft. 
Most of the apartments are 34 and 44 
rooms, but the full range is from 2 to 
64 rooms. Living room and dining room 
are combined; the kitchen is rated as a 
half room. 

Other data governing the layout and 
design were: fireproof construction; 
complete plumbing provided; four 
families per floor per stairway; heating 
by individual gas-fired radiators, which 
will give lower first cost than a central 
plant; laundry located in a roof pent- 
house ; equipment to include a gas stove, 
sink, refrigerator, utility closet, dish 
cupboard, water heater (gas-fired), 
bathroom containing 4-ft. tub, lavatory 
and toilet, and metal wardrobes in place 
of closets. 

The structural elements, developed 
after a number of comparative cost 
studies, include monolithic concrete 
walls with 3-in. cinder-concrete block 
lining, to be painted inside and outside ; 
non-bearing partitions 3 in. thick made 
of 8x16 cinder-masonry blocks, painted 
on both sides; solid concrete floor slabs, 
with l-in. cement floor finish. 


Building cost $472 per room 


Cost calculations were made on a 
detailed estimate by an _ experienced 
building contractor, covering labor and 
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Fig. 2—Typical room layout in low-cost 
apartment house of concrete construction. 


materials. To this was added liability 
insurance, 8 per cent for overhead and 
general expense, profit of 10 per cent 
on the contractor’s own work and 5 per 
cent on subcontractor’s work, and a 6 
per cent architectural fee. An allow- 
ance of $6,000 was made for landscap- 
ing, in addition to the cost of walks and 
driveways. Interest and taxes for six 
months, legal fee and probable cost of 
demolition were also included. On this 
basis the land cost (with legal fee, 
demolition, taxes and interest) amounted 
to $178,010, or $109 per room, and the 
building cost (with interest, insurance, 
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landscaping, architects’ fee and equip- 
ment) at $768,588, or $472 per room. 

To calculate the annual charges, a 65 
per cent mortgage at 5 per cent was 
assumed, and 35 per cent invested capital 
to earn 6 per cent. Repairs and re- 
decorating were estimated at $4 per 
room per year; vacancies and bad debts 
amounting to 10 per cent of income 
were deducted, and a 2 per cents 


amortization payment was provided. On 
this basis the total annual charges totaled 
$117,920. Taking this as required net 
annual income, the rental per room per 
month was found to be $6.04. 

The study was made by L. H. Corn- 
ing, engineer, in cooperation with 
Eugene H. Klaber, architect, and a 
group of contractors and equipment 
manufacturers. 





Skyline Highway Tops 
Blue Ridge Mountains 


New highway being constructed along the skyline of the 
famous Virginia mountain range commands a panorama 
of the Shenandoah and Piedmont valleys for 100 miles 


ParRK-RoapD design and construction have 
in the last half-decade become an im- 
portant task of the federal highway 
authorities. These roads demand much 
from the locating engineer. They must 
traverse the heights and penetrate the re- 
mote places where the natural attractions 
are greatest, and these are usually the diffi- 
cult routes, but they must be kept within 
very moderate cost limits. Safe and easy 
travel is essential, as these are roads that 
cater to the pleasure seeker. The Skyline 
Highway of the Blue Ridge in Virginia, 
which is described in the following article, 
is indicative of the problems presented and 
of the ability with which they are being 
solved. It calls attention to a function of 
the Bureau of Public Roads that is often 
overlooked in the shadow of its far greater 
operations of directing federal aid to states 
for their roads for business communica- 
tion. — EDITOR. 


HENANDOAH National Park is 
8 a ribbon of territory about 90 miles 
long embracing the crest and up- 
per slopes of the Blue Ridge in Vir- 
ginia. The width of the park is about 
10 miles, but it is so irregular that a 


Finished rough grade, showing character of 
valley and mountain views from the new 
highway. 


rectangle touching the outermost edges 
and inclosing the whole area would be 
about 90 miles long and 20 miles across. 
Within the ribbon of park are the higher 
peaks of the Blue Ridge, Hawks-Bill, 


4,066 ft.; Stonyman, 4,031 ft., Mary's 
Rock, 3,520 ft.; and Black Rock, 
3,200 ft. A notable variety of terrain, 


ranging from the wide open plateau 
land of the Big Meadows, 3,000 ft. 
above the sea, to steep wooded slopes 
and precipitous rock cliffs, character- 
izes the park land, and wide views are 
afforded over the Shenandoah, Rapidan 
and Piedmont valleys and of the par- 
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allel Massanutten Mountains. Se:n- 
ically, Shenandoah Park is one of *¢ 
most beautiful in the eastern Unite 
States. 

Within two and one-half hours |) 
automobile from the summer heat oi 
Washington and four hours from 
Baltimore, the new park affords a place 
of week-end and vacation refreshment 
that promises a tremendous visitati »: 
of tourists, particularly as the roa\|s 
to it are through the famous Virginia 
cavern region and the historic civil- 
war battlegrounds of the valley of the 
Shenandoah. Access to the mountain 
park, however, required roads, and so 
a 100-mile skyline road was projected, 
traversing the long axis from Front 
Royal south to Waynesboro. About 25 
miles of this road, or somewhat more 
than a third of its length, are now 
under construction. This section is the 
middle part, as shown by the accom- 
panying skeleton map. Besides thc 
main skyline route a spur road is being 
constructed down the Rapidan about 
53 miles to a state highway connection 
This road gives connection with the 
President’s camp on the Rapidan ani 
adds another entrance to the skyline 
drive. 


Location policy 


Obviously, from the preceding ac- 
count, the location policy governing thc 
park-road alignment and elevation was 
quite at variance with that governing 
the ordinary highway. Substantially 
the only travel would be the automo- 
biles of vacationists and tourists seek- 
ing the views and the cool mountain 
elevation for holidays. The broad 


Grading section of Skyline Drive corre- 
sponds to standards adopted for national 
park roads by federal engineers. 






Profile grade, 


‘Finished grade 


objective of location was to serve these 
two purposes. They required a road 
high up the mountain sides on an align- 


ment directed to open up distant views, 


and openings where travelers could 
stop and camp and where perhaps in 
the future park lodges and hotels could 
be built. Finally, the alignment had 
to be easily and safely travelable and 
one on which construction could be held 
down to moderate costs. 

In compliance with these conditions, 
the line was taken well up to the crest 
of the main stem of the range, or to 
about 3,000-ft. level. The higher peaks 
were threaded between by swinging the 
line to the east or the west flanks, as 
was required to develop the finest view; 
and meet the physical and economic 
limitations. This meandering of align- 
ment is indicated by the sketch map 
but is of course very much smoothe: 
out because of the small scale of the 









































as alia a 















ea. 





‘iVil- 

the 
tain 
d so 
cted, 
ront 
it 25 
nore 
now 
> the 
-Omn- 
the 
eing 
bout 
tion 
the 
and 
rline 


ac- 
the 
was 
ning 
ially 
ym0- 
eek- 
tain 
road 


\ 


hese 
roa 
ign- 
iews, 
oulcl 
$ in 
ould 
had 
and 


held 


ons, 
rest 
r to 
peaks 

the 
as 
ews 
ymic 
ign- 
map 
thed 

the 


Rock outcrops across the road drilled for 
blasting by jackhammers and _ portable 
compressors. 


sketch. Indeed it is difficult to indicate 
the location task and the success of its 
accomplishment by graphic delineation 
or statement of formula. 

Rigidity of formula was in fact 
observed rather informally, except in 
the broad sense that grades should be 
kept below 6 per cent and curves not 
shorter than 200 ft. in radius, that cuts 
and fills should have a reasonable bal- 
ance, and that grading should be in 
tractable ground and shun as far as 
possible the almost adamantine rock of 
many of the mountain-ledge forma- 
tions, all of course looking to the cost 
limitation of $15,000 to $20,000 a mile 
for a 26-ft. roadway and an 18-ft. 
travel surface. In brief, the instinct 
for location of the engineer and his 
keen consciousness of the scenic pur- 
pose of the road were the qualities 
called into service rather than close 
exercise of stated rules. Two days’ 
travel by the editor, covering all sec- 
tions and every viewpoint of the acces- 
sible route, was convincing of the high 
quality of the location secured. 


Construction conditions 


Logically, the middle section of the 
road was the first to be put under con- 
struction. This embraced the highest 
levels of the road and the portion 
affording the boldest scenic effects. It 
also was a section that could be put into 
service at once, without relation to the 
end sections, by virtue of the existence 
of access roads from the outside in the 
Lee Highway and the Spottswood Trail 
Road indicated on the map. This 
section also gives a fair picture of 
the mountain conditions throughout. 

Generally, the construction operation 
is side-hill cut and fill varying from 
shelves cut in the steep sides of rocky 
cliffs to comparatively light grading 
across upland meadows and gaps. A 
broadly particularized survey of topog- 
raphy and materials on the section 
under construction gives the grading 


picture. The route considered is sec- 
tions A, B and C on the map, which 
may be referred to in coordinating the 
description with locations. 


New Market 4 
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Starting at Thornton’s Gap on the 
Lee Highway, the 4 miles to Pinnacle 
Mountain is side-hill cut in steep rocky 
slopes on the east side of the moun- 
tains. Ata mile from Thornton’s Gap 
a knife-blade ridge from Mary’s Rock 
could be flanked only by a near-by im- 
possible curvature of line and was 
pierced by a 650-ft. two-way tunnel 
Then from Pinnacle Mountain there was 
3 miles of easy country with flat slopes 
and very little rock. More heavy side- 
hill rock cut followed in the ascent of 
Stonyman Mountain, and particularly 
for a mile on the north slope, which is 
bench section in solid rock. The east 
14 miles to Skyland was practically all 
rock cut, but the yardage was fairly 
light. Skyland marks the end of sec 
tion A, indicated on the map. 

Considerably easier topography char- 
acterized sections B and C of the road. 
The slopes are less steep, and there is 


Shenandoah Park and Skyline Drive along 
the crest of the Blue Ridge Mountains in 
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Tractors hauling crawler wagons share 
with trucks the heavy hauling task of moun- 
tain-road grading. 


less rock. Open and rolling country 
exists over considerable — stretches. 
Much easier conditions prevailed on 
sections D and F, which form the spur 
road down to the state road on the 
Rapidan. 

Two contracts were let, one for sec- 
tions A and B, calling for about 
300,000 cu.yd. of excavation in 20.6 
miles, including the tunnel, and a sec- 
ond for section C and the Rapidan 
spur, calling for about 200,000 cu.yd. 
in 204 miles. These yardages indicate 
the relative grading problems on the 
high-level sections A and B and the 
easier road coming down the eastern 
and southern slopes. The 24-mile 
Rapidan spur is, however, a narrower 
road having only a 12-ft. travel way. 

The character of the excavation 
ranged from reasonably easy soil 
through soil containing much blocky 
rock and shaley ledge to trap ledges 
as dense and hard as have ever been 
encountered. As a broad estimate, a 
third of the excavation was rock that 
had to be blasted. 


Construction methods 


Construction was essentially a grad- 
ing operation, the roadway being 
finished with native soil, surface- 
treated. The accompanying — section 
shows the roadway required to be 


graded. In general, the grading was 
side-hill cut, but only a moderate 
amount was overcast, as the fills re- 
quired most of the excavation, and this 
required hauling. On each contract 
there was more than half a million 


station yards of overhaul. The grad- 
ing operations therefore divided nat- 
urally into drilling and blasting and 
excavation and haulage, with equipment 
to correspond. 
Neither operations 


nor equipment 


Rough grade being shaped to profile with 
tractor-blade grader. 
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departed from ordinary heavy gra 
practice. The shovels were 14- 
14-yd. gasoline or electric machi: 
Eight shovels altogether were wor! 
The 30-odd trucks ranged from 4 

5 tons, the smaller sizes being emplo «| 
in servicing operations and the 2}- ; 
5-yd. machines for handling excava: 
materials. Five of the trucks were 
4-yd. capacity, another five were 5-) | 
and fifteen were 2}-, 3- and 34-yd. |» 
addition, there were five 60-hp. tract: 
crawler wagon units. On the fills tic 
leveling was done largely with bv!! 
dozers and blade graders operated 
tractors. The compressors, except onc 
120-hp. stationary plant, were porta)! 
gasoline machines; sixteen were use 
on the work at various times. Dril! 


drill sharpeners and other rock-breaki: 


Steep side-hill fills are held within bounds 
by batter toe walls of hand-laid rubble. 


equipment were of standard type. 
Altogether about 132 items of equip- 
ment were employed, and there were 
161 men, exclusive of office forces. 


The equipment inventory ran about 
$263,000. 


Direction 


The construction of the highway is 
by contract under the direction of the 
Bureau of Public Roads, of which 
Thos. H. MacDonald is chief, H. K. 
Bishop chief, division of construction, 
and Wm. M. Austin is associate high- 
way engineer in direct charge. The 
contractor for sections A and B, at a 
bid price of $316,981, was Albert 
Brothers Contracting Co., Inc., Salem, 
Va.; and for sections C, D and F, at 
a contract price of $171,000, was the 
West Virginia Construction Co., Inc., 
Huntington, W. Va. 

The road is being constructed for the 
National Park Service, which will fol- 
low construction with roadside devel- 
opment and provision of parking areas. 
camp grounds and hotels as the demands 
of tourists and vacationists show the 
need of them. 
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How Can City-Costs Be Lowered? 


A Public Administrator’s Answer 


I—For Immediate Results: 
Improve Efficiency 


By Clarence E. Ridley 


Executive Director, International City 
Manager's Association, Chicago, Ill. 


© 


DuRING the past few months Engineering 
News-Record has presented a_ series of 
articles on the scope and cost of municipal 
services. The first, appearing in the issue 
of Feb. 25, 1932, p. 274, recited the recent 
experiences of some of our larger cities in 
finding their operating funds suddenly cur- 
tailed and their credit nearly gone. The 
facts regarding the increasing costs of 
municipal government were presented in 
the second article, which appeared on 
March 10, 1932, p. 365. That article 
demonstrated that growing urban popula- 
tion, improved standards of living and ris- 
ing price levels have made inevitable an 
increase in city costs. That those costs, 
however, are not unreasonably high was 
indicated by C. A. Dykstra, city manager 
of Cincinnati, in the third article, pub- 


> + 


UCH is being heard today about 
M the “mad orgy of governmental 

spending” and the “terrifying in- 
creases in taxes.” The fiscal deficits 
of individual cities are cited as illustra- 
tions of years of unwise spending. 
These statements are usually unsup- 
ported by facts, serve no constructive 
purpose, and if continued can have but 
one result: the tearing down of con- 
fidence in all government. 

There is also a great amount of talk 
about eliminating what are called “fads 
and frills.” Such statements assume 
without much analysis that if these 
“extra” services were discontinued, the 
cost of government would be substan- 
tially reduced. Here again the basic 
facts about government cost are not 
cited, if indeed they are known to some 
of the critics. No doubt there are some 
activities that could be spared without 
injuring the life of the city, but would 
it be wise from the economic or social 
point of view to abolish them? Just 
what services are unnecessary or non- 
essential? Such questions demand 
specific answer if they are to prove use- 
ful. Which of them can be abolished? 
A “frill” to one person is an essential 
service to another. 

For example, if the municipal gov- 
ernment curtails or abandons pre-natal 
clinics, either the work will have to be 
undertaken by a private agency, in 
which case the public would pay directly 
instead of in taxes, or it would be left 
undone, with a consequent increase in 
the infant mortality rate. Again, if 
streets are not kept in repair, the main- 
tenance cost will be exceedingly high 
at a later date, or a new pavement will 
have to be laid at a greatly increased 


lished on March 31, 1932, p. 458. Con- 
sidering the present state of the public 
mind in regard to taxes, the most impor- 
tant phase of the discussion is where and 
how city costs can properly be reduced. 
That is the subject of the following article. 
It is to be presented in two sections, the 
second to appear next week. The author is 
well equipped by his experiences as city 
engineer, waterworks superintendent and 
city manager to give a well-rounded analy- 
sis of the entire subject of economies in 
municipal affairs. In the present install- 
ment he explains that there is little reason 
to hope for a single dramatic move that 
will immediately stop some huge leak in 
city funds. Rather, a multitude of minor 
savings must be made in all departments, 
which in the aggregate will effect an ap- 
preciable economy in the city budget. The 
second section of the article will deal with 
the more important and _ fundamental 
economies that can be effected by modern- 
izing and simplifying the structure of local 
government. —EbIror. 
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cost, while in the meantime there will 
be higher costs to vehicle owners 
through added repair bills. What is lost 
sight of is the effect of inaction or in- 
effective action of government on the 
individual’s total expenditure. 

While the ability to pay for municipal 
services must of course be given primary 
consideration, city officials should study 
all the facts carefully before making 
economy decisions that might cripple a 
community for years to come. Instead, 
many cities have followed two relatively 
easy, but not very intelligent, methods 
of reducing expenditures: (1) hap- 
hazard reduction or elimination of cer- 
tain services that may or may not be 
essential; (2) blanket pay cuts affect- 
ing equally the efficient and inefficient, 
the necessary and unnecessary, the ex- 
perienced and the novice in public serv- 
ice. Such broad-ax methods have no 


IF MUNICIPAL COSTS ARE TO BE 
REDUCED EFFECTIVELY 


. Centralize all unemployment relief. 

. Motorize and mechanize the police force. 

. Spend more on fire prevention, less on 
fire fighting. ’ 

. Control the unit costs of street-cleaning 
equipment. 

. Consolidate the various public-health 
activities. 

. Reduce the overhead 

system. 

Abolish local restrictions of public-works 

bidding. 

Centralize city purchasing. 

. Modernize office practices. 

. Omit primary elections when there is no 
contest. 


a w ae wn 


in the school 


See ms 


justification until all other possible de 
vices have been tried and found want 
ing—unless, of course, all employees 
have been greatly and uniformly over- 
paid. No survey of governmental costs 
has indicated such a condition. 

But city costs can be reduced, safely 
and profitably. Basic reductions will be 
possible only after a thorough modern- 
ization of the structuse of local govern 
ment. Moves of this character naturally 
take a long time and will not be of 
great value in meeting today’s demands. 
The immediate problem is to determine 
how, within the existing governmental 
framework, the cost of city operations 
can be reduced. Critical analysis indi- 
cates that this can be done to good ad- 
vantage by raising the efficiency and 
economy of operations. To be specific, 
we shall have to examine closely each 
phase of municipal activity. Let us 
start with that item that has suddenly 
assumed such large proportions—public 
welfare and relief work. 


How to save in public welfare 


The most serious item of municipal 
expenditure today is the cost of unem- 
ployment relief, but it seems neither pos- 
sible nor desirable that total expendi- 
tures for this purpose can be reduced 
in the near future. Indeed, it does not 
appear likely that modern government 
can long refrain from undertaking some 
form of unemployment insurance if our 
industrial order is to continue. But even 
in this sphere of activity the adoption of 
certain fundamental principles will make 
the relief dollar go farther and increase 
the effectiveness of its expenditures. 

In the first place, all welfare activi- 
ties should be combined in a department 
of public welfare headed by a capable 
director and staffed with trained work- 
ers, and the work and funds of all relief 
organizations financed in whole or in 
part by the city should be administered 
by this department. The work of relief 
agencies not publicly financed should be 
closely coordinated under the super- 
vision of the director of public welfare. 

So far as possible, trained social- 
case workers should determine the needs 
of persons seeking relief, including hos- 
pitalization, out-relief, old-age relief, 
clinic service, and so on. Such activi- 
ties may temporarily increase the cost 
of relief administration, but in the long 
run the economy will be demonstrated. 


Better police service at less cost 


Let us now look at police protection, 
a service that everyone will agree is 
vital. Can it be obtained for less money, 
without impairing the service given? 

The New Jersey Tax Survey Com- 
mission, in its report entitled “Local 
Police Protection Services and Costs” 
estimates that police costs in four large 
New Jersey cities could be reduced 26 
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per cent, and at the same time give 
hetter protection. The commission sug- 
gested motorization of the patrol force, 
adoption of traffic-control methods that 
utilize more lights, reduction in number 
of station men held available to respond 
to calls, and a reduction in overhead 
correspodning to the reduction in direct- 
duty men. 

Separate police units, such as park 
and boulevard police, should be merged 
with the county or city forces, and there 
should be some coordination of police 
forces between governmental units, as 
is the case in the Cincinnati region. 
Expenditures for signal and _ radio 
equipment and automobiles should take 
precedence over every other type of 
expenditure except that for the training 
of men. 

All police assignments should be 
based upon actual need as indicated by 
an analysis of adequate records and 
spot maps showing when and where 
crimes were committed. Special details 
should be reduced to a minimum, all 
routine clerical work should be done by 
civilians, high standards for entrance 
should be established, and effective 
service-rating systems set up and en- 
forced. Reserve duty should be abolished 
except as it is organized as a unit under 
the direction of the chief or his as- 
sistant. 

A central records bureau should col- 
lect and compile. complete information 
relating to all offenses in accordance 
with the uniform crime-reporting sys- 
tem. The modern police-records sys- 
tem developed by the research staff of 
the International City Managers’ Asso- 
ciation and adopted by. the International 
Association of Chiefs of Police has 
been installed by a number of cities. 
Its importance in police work cannot be 
overemphasized. It enables the police 
executive to exercise control over of- 
fenses committed and their investiga- 
tion, and to control arrests and their 
disposition. It makes possible the de- 
termination of proper police assign- 
ments and distribution of patrol, indi- 
cates steps to be taken to reduce acci- 
dents, and enables the executive to de- 
termine the effectiveness of the police 
department, as well as the requisite size 
of the force. 

The adoption of such a program as 
here outlined will result in more effec- 
tive police service at a lower annual 
cost. 

Public-works department 


Savings can also be made in many 
public-works departments. Every city 
should install the complete records sys- 
tem devised by the committee on uni- 
form street and sanitation records of 
the International Association of Public 
Works Officials, for without adequate 
records any public-works management 
is a haphazard affair. These records 
provide a systematic means for analyz- 
ing the work done and give at the same 
time the unit costs of performance, 





For example, the street-cleaning pro- 
gram lists for each month what streets 
are to be cleaned, the frequency of 
cleaning and the method of cleaning. 
At the close of each month the work 
and cost statements show whether the 
amount of work, the unit cost, the total 
cost, and the work per man-hour and 
per equipment-hour compare favorably 
with the standards set. Such a records 
system provides a means of exercising 
complete control over all public-works 
activities, including street-cleaning, gar- 
bage and waste collection and disposal, 
snow removal, sidewalk repair, sewer 
maintenance, road-dust elimination) 
weed cutting and similar activities. It 
indicates how and where savings might 
be effected in each of these services. 

City officials would also do well to 
keep in touch with the work of the 
newly organized national committee on 
street-maintenance economics, which is 
now. developing standard methods for 
controlling street-maintenance opera- 
tions. The plan involves measuring the 
amount of work done and its cost, ac- 
counting for expenditures and prepar- 
ing street-maintenance programs and 
budgets. The committee is to design a 
records and cost system to aid city 
officials in determining when streets 
should be repaved, and it is also to sub- 
mit. standards for financing and ac- 
counting for pavement cuts by plumbers’ 
and public utilities. The committee. be- 
lieves that the analysis of: street-main- 
tenance costs will also aid in determin- 
ing the kinds of pavement that are most 
economical for different types of streets 
and traffic conditions.- Until such stand- 
-ards are developed, street openings for 
utilities. should be avoided as far as 
possible. 


Better competition for contracts 


In the construction of public improve- 
ments the administrator should see that 
improved municipal-contract methods 
and administration are adopted and that 
the preliminary surface and subsurface 
surveys by the city engineer are thor- 
ough and accurate. Such matters as 
specifications, additional and _ extra 
work, unbalanced bidding, etc., should 
be carefully checked by the proper city 
official. Finally, a trained and reliable 
inspection force is of the utmost im- 
portance. 

In letting contracts for new construc- 
tion there is one way of reducing costs 
that will be of benefit not only to the 
city budget but the country at large— 
that is, abolishing local restrictions on 
bidding. Competition will be stimulated 
by accepting the lowest responsible bid- 
der whether he is local or not. Jackson 
County, Mo., saved $255,000 in 1929 
and 1930 on its $6,500,000 program by 
letting contracts to outside contractors. 
(Walter Matscheck in Kansas City 
Public Affairs, Oct. 29, 1932.) 

A central equipment bureau should 
be established to exercise control over 
maintenance and operatior of all city- 
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owned motor equipment. For each pic 
of equipment there should be an in 
vidual record on which should be not 
information giving cost per mile, c 
per hour or cost per unit of materi: 
hauled. The various departments : 
quiring motor equipment should | 
charged a rental rate for their use. 

As a further example of possible sa 
ings, the recent establishment of a ce: 
tralized auto-repair division in Cinci: 
nati has resulted in a saving of $50,0/ 
a year. Other possible economies ar: 
reduction of number of makes of cai 
and trucks, purchase of gasoline 
tank-car shipments, installation of tin: 
recording devices on trucks and elim 
nation of theft insurance and perhap 
fire insurance. 

Perhaps the hours during whic! 
street lights are in operation can be r 
duced. Some lights might be turned o: 
entirely, and the candlepower of other 
reduced. Syracuse cut street-lightin: 
costs about $60,000 a year by turning 
off one half of its ornamental lights. 


Fire protection 


Of course not even the most vocifer 
ous tax objector would countenance .; 
lower quality of fire protection. But 
even in this department of city activity 
there is valid opportunity for economy. 
Cities should scrutinize their fire-control 
machinery to make sure that money is 
being spent in the direction likely to 
bring greatest returns in reduction of 
fires and losses. There is a greater re- 
turn on moncy. spent for fire prevention 
and inspection activities than on costly 
equipment and operating crews. 

Some cities have more fire stations 
and equipment than is necessary. In 
others the fire stations are built in the 
wards whose councilmen make the most 
noise rather than where they are most 
needed. The location of fire stations 
should be determined from spot map of 
fires, by referring to the city plan to 
study the direction and type of growth 
and by analyzing traffic conditions and 
other factors. 

In small thickly populated counties :t 
should be possible to consolidate the 
fire forces of the several governmental 
units. Municipal building inspectors, 
electrical and other inspection forces 
should be required to qualify as fire- 
prevention inspectors as well. 

The New Jersey Tax Survey Com- 
mission has urged that the question of 
introducing a service or protection 
charge be seriously considered as a 
means of financing a portion of the cost 
of fire protection. The city of Berkeley, 
Calif., recently enacted such an ordi- 
nance, providing for a fixed schedule 
of charges for apparatus called to fires 
that were caused by negligence. 


Public health 


Can the cost of protecting public 
health be decreased? To some extent, 
yes. To begin with, public-health serv- 
ices that are charitable in nature, such 
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as clinics, should be available only to 
those who are unable to pay. For 
further savings the coordination or con- 
solidation of health activities of various 
governmental units would not only 
eliminate overlapping but would also 
make control of disease more effective. 
Dairy inspection is an example; it has 
been reported that a dairy in a certain 
California county was visited by seven 
inspectors in one day. 

In addition to a more careful coordi- 
nation of inspectional work, perhaps the 
frequency of inspections could be re- 
duced without loss of effectiveness. All 
fees and licenses connected with health 
activities should be paid directly to the 
city treasurer instead of through the 
health department. Finally, the public- 
health budget should not include items 
for street cleaning, garbage disposal, 
maintenance of dumping grounds, etc. 


Schools have more work to do 


Public schooling is the largest single 
item in local government cost. Further- 
more, the depression has materially in- 
creased the task of public education, a 
fact not fully appreciated by those who 
want to decrease the support of this 
activity. In addition to taking care of 
a bigger enrollment, especially in the 
high schools and vocational classes, the 
schools have been forced to undertake 
much relief work. But even with more 
work to do, school executives may adopt 
a variety of methods to reduce costs 
without injuring the institution they 
administer. 

The salary budget may be reduced by 
using low-salaried clerks for clerical 
duties now performed by teachers or by 
placing secretaries rather than teachers 
in charge of attendance. The teaching 
staff might be reduced by adopting bet- 
ter methods of determining the proper 
ratio between teaching personnel and 
pupil enrollment. Some supervisors 
might be eliminated, given teaching as- 
signments or allowed to replace supply 
teachers in filling temporary vacancies 
caused by illness. Vacancies can be 
left unfilled and teachers heretofore paid 
on an hourly basis eliminated. The 
superintendent of the Minneapolis pub- 
lic schools estimated last year, for ex- 
ample, that as much as $200,000 a year 
might be saved in his city if each 
teacher had to instruct one more pupil. 

Other constructive economies in the 
school system include the adoption of 
modern office practices, reduction of the 
staff of janitors, better utilization of 
buildings through two-shift or part-time 
sessions, staggered pupil schedules, the 
platoon or work-study plan and the re- 
duction of the number of small high- 
school classes. A critical study of the 
curriculum should be undertaken with 
a view to improving the utility of the 
educational offerings. The management 
of the plant and equipment should re- 
ceive special attention. Insurance 
schedules should be carefully inspected 


and revised if necessary, adequate rec- 
ords should be kept on which to base 
needs of equipment and supplies, fuel 
costs could be reduced by the introduc- 
tion of blowers and small coal sizes, 
while costly ventilation systems may be 
rendered unnecessary if the latest scien- 
tific findings are put into practice. 
Large economies can be effected by 
dispensing with legal services that are 
purely formal, making greater use of 
the legal division of the city or the state 


REDUCTION in municipal costs can 
be effected in a variety of ways, but the 
choice must be carefully made. 


Some departments can be abolished entirely, 
but at the expense of great harm to public 
convenience, health or safety. What is an 
unnecessary function to one is a vital service 
to another. 


Public improvements can be discontinued, 
only to defer to a more costly future a 
tremendous volume of absolutely neces- 
sary construction, and in the meanwhile to 
aggravate unemployment and business de- 
pression and to endanger public welfare. 


Broad and blanket cuts can be made in city 
salaries, affecting alike the efficient and the 
inefficient, degrading employee morale at 
a time when a high morale is most essential. 


But a better way exists. Close study of the 
details of operation will disclose a multitude 
of minor savings that will result from in- 
creasing administrative effectiveness. Each 
economy made by improving operating 
efficiency may be relatively small, but in 
the aggregate an appreciable saving can be 
made in the year’s expenditure. Best of 
all, the economy will be real and will be a 
permanent gain in the methods of ad- 
minstering municipal affairs. In this way 
the present stringency can be turned to real 
advantage instead of serious social loss. 


education departments; by consolidating 
school and city health-inspection work; 
by closer coordination between the city 
and school authorities in developing a 
year-round playground program with « 
view to reducing overhead costs and 
utilizing facilities of both schools and 
city; by consolidating purchases of 
standard commodities, such as coal, with 
the purchases of the city and county; 
and by using school janitors or school- 
boy patrols instead of police patrolmen 
at street intersections adjacent to school 
buildings. (For additional information 
on educational costs see H. J. Miller’s 
“Reducing Public School Costs,” Na- 
tional Municipal Review, January, 1932, 
pp. 7-11; John K. and Margaret A. 
Norton, “What’s Happening to the 
School?” Survey Graphic, June, 1932, 
pp. 236-8; Harold A. Stone, “Reducing 
Governmental Costs; Education,” The 
Tax Digest, May, 1932, pp. 171-5; and 
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New Jersey Tax Survey Commission, 
“A Report on Educational Services and 
Costs,” report No. 8, 1932) 


Inspections can be consolidated 


Public safety in a crowded city neces- 
sitates the enforcement of adequate 
building codes, and the _ inspectional 
work involved requires trained and re- 
In some cities this work 
might be combined so that each inspec- 
tor has more inspections to make in a 
smaller territory. Indeed it is entirely 
possible to place all inspectional serv- 
ices under a single department. It 
would mean a material saving if a prop- 
erly trained inspector did all the elec- 
trical, building and plumbing inspec- 
tions within a certain territory instead 
of having the work done on the cus- 
tomary functional or craft basis. li 
reorganized inspections are not feasible, 
the city could at least coordinate trans- 
portation so that several inspectors 
might visit jobs together. The possi- 
bilities for economy in this field are 
illustrated by the fact that Buffalo now 
pays about $750,000 a year in salaries 
for inspectional services, according to 
the Buffalo Municipal Research Bureau. 
(For additional information see Edna 
Trull, “The Administration of Regula- 
tory Inspectional Services in American 
Cities,” publication No. 27 of the Mu- 
nicipal Administration Service, 1932.) 


Public libraries are in great demand 


The depression has brought greatly 
increased demands on the services of- 
fered by the public libraries; unem- 
ployed men and women can wait but 
little longer for mental food than for 
physical food, and of course very few 
can buy books. It appears, therefore, 
that library expenditures should not be 
reduced unless absolutely necessary. 
Every library, however, should adopt 
new and better ways of doing its work 
in order to meet necessary budget cuts 
without crippling essential services. 

It may be necessary to postpone ex- 
penditures for extensions and equip- 
ment (except where these fit into a 
long-time program), to reduce the pur- 
chase of supplies to a minimum and 
leave vacancies on the staff unfilled. 
Book expenditures might be reduced by 
eliminating much of the lighter fiction, 
which has no permanent value, by wait- 
ing for dollar reprints, by buying sec- 
ond-hand books and by buying direct 
from the large jobber if his discount is 
larger than that of the local bookstore. 
Magazine subscription and binding lists 
should be closely scrutinized. 

Other economies might be effected by 
simplifying charging operations (per- 
haps through use of machines) and 
order and catalog routine. Clerical 
workers or laborers may be used under 
the community “made-work” program. 
Administrative centralization is desir- 
able whether it be for public library 
service, for school library service or 
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for a combination of the two services. 
Elections are costly 


Governmental functions that repre- 
sent pure overhead can certainly be re- 
duced in cost to good advantage. Among 
these is the holding of elections. Elec- 
tion costs can be reduced by eliminat- 
ing the primary in years when there 
are no contests, by reducing the amount 
of election advertising now required by 
law, by letting contracts for cartage, 
printing and supplies on a competitive 
basis and by restricting special elections 
to a minimum. Redistricting surveys 
in an effort to include in non-presiden- 
tial years a larger number of voters in 
the average election district will also 
make for economy. The use of voting 
machines and the location of polling 
places in schools and other public build- 
ings to save rent wherever possible will 
save an additional amount of money. 
The adoption of the short ballot would 
not only cut election costs but would 
also center attention upon fewer candi- 
dates and lead to better government. 
An example of a long ballot and costly 
elections is found in Chicago, where 
each voter may vote for a total of 157 
officers; in Cook County outside Chi- 
cago the number varies from 140 to 150 
officials. The cost of elections under 
the jurisdiction of the Cook County 
board of election commissioners was 
about $3,000,000 in 1928. 

Permanent registration systems have 
effected large savings and proved very 
satisfactory wherever installed. The 
Kansas City Public Service Institute 
estimates that if the permanent regis- 
tration bill had passed the Missouri 
legislature, the city could have saved 
about $200,000 in 1931 and 1932, even 
after making due allowance for the cost 
of new records and equipment. As it 
is, the general registration in 1932 is 
estimated to cost between $300,000 and 
$400,000. 


Economies in office practice 


There are also numerous possibilities 
of effecting economies in office prac- 
tices. Department heads should be held 
responsible for careful planning and 
scheduling of office work. Employees 
can be exchanged between departments 
and bureaus to meet peak loads. Sta- 
tionery and forms should be simplified 
and standardized with a view of litho- 
graphing or mimeographing some of 
them. Reports that do not serve a con- 
trol purpose should be eliminated. 
Stenographic services should be cen- 
tralized. Unnecessary filing should be 
eliminated. Time can be saved by the 
introduction of inter-office memoranda 
in place of too frequent conferences. 
Rentals can be reduced by combining 
certain offices. In connection with the 
central filing and stenographic service, 
the city controller and city attorney, 
working under the chief administrator, 
should formulate rules and regulations 
for the retention, filing and destruction 
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of records belonging to various depart- 
ments. 

The installation of photographic re- 
cording machines, dictating machines, 
and machines for billing, accounting, 
tabulating, bookkeeping, and numerous 
other mechanical devices would enable 
various city departments to do their 
work more rapidly and accurately, and 
at far less cost. For example, the 
mechanical installation for handling the 
billing, collection and accounting for 
taxes in Hamilton County (Cincinnati) 
is estimated to save about $75,000 the 
first year and more than $125,000 each 
succeeding year. (M. F. Hoffmann, 
“Mechanical Equipment and Municipal 
Accounting,” Public Management, May, 
1931, pp. 257-60.) In Philadelphia it 
is estimated by the bureau of municipal 
research that if the city had used the 
method of photographing records in- 
stead of typing them, the annual saving 
over a four-year period would have 
amounted to about $346,000 a year. 

In many city halls the number of tele- 
phones can be reduced, with a corre- 
sponding reduction of the number of 
trunk lines. Telephone service at city 
expense in the homes of city officials 
should be eliminated at once. In some 
states such expenditures are illegal; in 
all cases the policy is of doubtful social 
utility. Rochester will save $25,000 
this year by eliminating some of the 
telephones in the city hall and in resi- 
dences of city officials and employees. 
Except in case of necessity, employees 
should not be: permitted to make per- 
sonal telephone calls, and work should 
be planned so as to lessen the number 
of long-distance telephone calls and tele- 
grams. 


Economy procedure 


Usually the responsibility for the re- 
duction of operating costs rests on the 
mayor or city manager, as he is con- 
cerned with the processes by which men, 
materials and equipment are ‘brought 
together to perform public services. In 
ascertaining where and how to reduce 
expenditures the chief adminjstrator 
might form a committee of the heads of 
staff agencies and departments. The 
members of this committee might be 
told to free their minds of the idea that 
because certain methods have been fol- 
lowed for many years it is necessary to 
continue them. They should then sug- 
gest what non-essentials, if any, might 
be eliminated, or what methods might 
be temporarily or permanently sus- 
pended; they should prepare reports on 
the work of their departments as related 
to other departments and suggest vari- 
ous short cuts and economies, all to be 
discussed at meetings of the committee. 
Representatives of research bureaus and 
other civic organizations should be in- 
vited to attend committee meetings and 
to make suggestions and criticisms. 

Through such a procedure the chief 
administrator will obtain the coopera- 
tion of department heads and civic 


agencies to the end that many constru 

tive economies may be effected. T! 

administrative heads of other gover: 

mental units within the city or of t/ 

county should be invited to meet wi: 

the committee to decide how the vario. 

governmental units might obtain low, 

prices by combining orders for com 
modities used by all units, and how | 
coordinate police, fire and other activ: 
ties. Of course the suggestions of th 
committee must be acted upon final! 
by the chief administrator or by th 
council. Perhaps some. proposals may 
be effected only through charter or con 
stitutional amendments or by changes i: 
state law. 

All of the decisions affecting govern- 
mental policy, whether made by mayor 
city manager, or legislature, should }. 
based on thorough investigation and 
analysis of all available facts. Th: 
basic research work may be carried on 
by some staff agency, by the local bu- 
reau of municipal research, or by an 
outside research agency. 

To summarize, savings in city gov- 
ernment operations can be made right 
now, even though there is a greater de- 
mand for city services today than in 
more normal times. But it must be 
done carefully and conscientiously iif 
city government is to continue to per- 
form the functions expected of it. In 
each department of activity a careful 
survey will disclose practices that can 
be improved in efficiency and effective- 
ness at a reduction in cost. Each of 
these economies may be small, but to- 
gether it is likely that they will present 
a material saving in the yearly budget. 

But there are some larger fields of 
economy still available. To exploit 
them properly will require a_ close 
analysis of the governmental structure 
of municipalities. The second part of 
this article, to appear next week, will 
carry out such an examination and will 
show how the organization of city gov- 
ernment can be modernized so as to 
make the efficient and effective per- 
formance of all its various functions a 
much less expensive procedure. 

ee 


British to Study Concrete 


A committee has been set up by the 
building research board of the Depart- 
ment of Scientific and Industrial Re- 
search in England to review present 
methods and regulations for the use of 
reinforced concrete in building and to 
make recommendations for rules of 
practice. The immediate occasion for 
the appointment of the committee was a 
request from the London County 
Council, whose advisory committee had 
been impressed with the recent code of 
practice drawn up by the steel structures 
research committee of the Department of 
Scientific and Industrial Research. The 
concrete committee plan and operation 
will .probably parallel those used on the 
steel structures committee. The chair- 
man is Sir George Humphreys. 
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Close Fitting Puts Power 
Into Small Dredge 


Suction dredge for narrow channels and shoal water given 
exceptional power by compact arrangement of equipment 


COMPACT machinery layout 
A and an unusual method of handling 

fuel oil kept the dimensions of 
the new 360-hp. oil-engine suction 
dredge “Freeport,” of the Trimount 
Dredging Co., Boston, Mass.,_ to 
65x28 ft., with a draft of 38 to 40 in. 
The boom dredge will dig to a depth 
of 25 ft. and was built for shoal work 
in narrow channels, where a large hull 
could not be used. The compact power- 
plant arrangement is indicated in Figs. 
1 and 2, and is possible largely because 
of the use of diesel engines and diesel- 
electric equipment and its location at 
the bottom of the hull. 

For the 14-in. centrifugal dredging 
pump there is a seven-cylinder 10}x 
124-in. diesel engine of 360 hp., run- 
ning at 360 r.p.m. and having a mul- 
tiple V-belt. drive, .which gives the 
pump a speed of 500 rpm. The 
354-in. engine sheave and 24-in. pump 
sheave are about 3 ft. wide on the face, 
with 22 grooves for the belts, which 
are kept tight by a 16-in. idler sheave 
under the upper line of the belting. 
This increase of speed for the pump 
permitted the use of a smaller pump 
than would have been necessary with 
a direct-connected engine. The pump 
has a rated capacity of 170 cu.yd. of 
solid matter per hour when serving a 


Fig, 1—High-powered small dredge made 
possible by oil-engine power and belt and 
motor drive. 


discharge line 3,500 ft. long, assuming 
10 per cent of solid matter in the water. 

For the main electrically operated 
auxiliary machinery there is a three- 
cylinder 8}x104-in. diesel engine of 
90 hp., direct-connected to a 60-kw, 
2,400-volt alternating-current gener- 
ator, having a direct-connected exciter. 
Both these engines are fitted with 
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silencers on the exhaust pipes. For the 
motors on the smaller electrical aux- 
iliary equipment throughout the dredge 
there is a 30-kva. alternator with mul- 
tiple V-belt drive from a 45-hp. four- 
evlinder 6x6}-in. diesel engine running 
at 600 r.p.m. This unit is installed on 
the forward deck and is not shown on 
the plan. 

The main motor equipment includes 
a 40-hp. motor driving the cutter head 
and a 20-hp. motor for the hoisting and 
winding gears, both motors operating 
on 2,200-volt current. \ centrifugal 
pump with 25-hp. motor the 
clear-water line at 115-Ib. on 


serves 
pressure 


Fig. 2—Oil engine at left has rope drive to 

dredging pump. Oil engine at right is 

direct-connected to generator serving motors 
for machinery units. 


the packing glands and thrust bearings 
of the dredging pump. For the motors 
of the smaller auxiliaries the current 
is transformed to 240 volts. Two 5-hp. 
motors drive rotary pumps for the 
circulating of lubricating and piston- 
cooling oil, one of these being held in 
reserve. For circulating the cooling 
water there are two 2-in. centrifugal 
pumps, each connected directly to a 
5-hp. motor. To store compressed air 
for starting the engines, there is a com- 
pressor on the three-cylinder generating 
set and also a two-stage compressor 
driven by a 3-hp. motor. 

An unusual method of handling fuel 
oil has been adopted by the company 
for its dredges. On the “Freeport” 
the day-service tanks have a capacity 
of 800 gal., but the main storage is 
carried in a 15,000-gal. steel tank that 
floats alongside. This tank, specially 
built for the purpose, is weighted at 
the bottom and has fins or bilge keels 
to maintain it in proper position. The 
tank can be towed away for refilling, 
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thus saving the transfer of oil by 
pumping to storage tanks on board. It 
also reduces the fire hazard and effects 
a considerable reduction in the space 
and weight requirements for the 
dredge. 

This dredge was designed and built 
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by the Trimount Dredging Co., Boston, 
Mass., the machinery equipment and 
layout being planned in conjunction 
with Fairbanks, Morse & Co., Chicago, 
and the Norbom Engineering Co., 
Darby, Pa. The superstructure can 
accommodate a crew of twenty men. 





Pipe Sewer Failures in 
the Chicago Region 


By Paul E. Green 


Marr, Green & Opper, Consulting Engineers, 
Chicago, Ill. 


ROM time to time rumbles have 

been heard in engineering discus- 

sions and publications that indi- 
cate something wrong in the design of 
pipe sewers. With increasing frequency 
cases of cracked sewer pipes have been 
reported. Nineteen years ago Dean 
Anson Marston, Iowa State College, 
Ames, Ia., made extensive studies of 
the strength of sewer pipe in trenches 
and published the results; G. C. D. 
Lenth, consulting engineer, Chicago, 
further elaborated on the subject and 
published his figures in Engineering 
News-Record, March 27, 1924. How- 
ever, engineers in the municipal field 
have gone gayly on designing sewer 
systems and ignoring the theories of 
trench pressure. 

In the past five years in the Chicago 
region several outbursts of public opin- 
ion hive occurred because of crushed 
sewers. Usually the failures were 
blamed on the contractor and not on the 
engineer, sometimes justly but by no 
means always so. In the Chicago metro- 
politan district the result has been liti- 
gation, refusal to pay assessments for 
the work and bankruptcy of contract- 
ing firms, to say nothing of the defec- 
tive sewer or the effects due to infiltra- 
tion on disposal plants. 


Trouble in Homewood 


In 1927, Homewood, Ill., a suburb of 
Chicago, let a contract for a sewerage 
system comprising 30 miles of sanitary 
sewers, 6 to 24 in., and a disposal plant 
composed of an Imhoff tank and two 
sprinkling filters. The sewage was lifted 
34 ft. by centrifugal pumps to the tank 
and discharged through siphons and 
spray nozzles onto the filter beds. 

Shortly after the completion of the 
system, but before it had been accepted 
by the village authorities, at times of 
heavy rains and for several days after- 
ward the flow of sewage was so great 
that the three pumps, having a total 
maximum capacity of 2,400 gal. per 
minute, were flooded. This meant, when 
allowance is made for sewage, an infil- 
tration of more than 100,000 gal. per 
mile of sewer per day. The flow was so 
great at times that the relief bypass 


could not handle it. The specifications 
provided for bituminous joints. 

Since all the sewage had to be 
pumped, and since the discharge of the 
siphons was limted by the minimum 
head on them and by the discharge ca- 
pacity of the nozzles, it was a serious 
situation. Further, the discharge of 
large quantities of sewage continuously 
on the filter beds radically reduced their 
efficiency and caused untreated sewage 
to be discharged into the small creek 
that served as an outlet. Pumping costs 
increased, and land owners below the 
sewage outlet threatened suits. 

The municipal authorities refused 
to make final payments or to accept the 
work and ordered the contractor to 
remedy the conditions. The contractor 
claimed that he had performed the work 
in compliance with plans and specifica- 
tions and that defects were not his fault 
but the fault of the design. He entered 
suit against the village to compel ac- 
ceptance. Under the law in IIlinois, 
work performed under the special 
assessment act is subject to final ap- 
proval by the court that confirmed the 
original assessment. The court has sum- 
mary jurisdiction to inquire into all 
phases of the construction. Failure to 
approve the work renders uncollectible 
the bonds issued to finance the work. 
The writer’s firm was engaged by the 
municipality to investigate, report and 
defend the case from the engineering 
side, and it was bitterly fought out in 
court, with eminent engineering counsel 
on both sides. 

The investigation of the physical 
plant was thorough. From visual ob- 
servation of groundwater at various 
points it was determined that the main 
source of trouble was in the outlet, some 
6,000 ft. long and 24 in. in diameter. An 
examination with sun mirrors was made 
between manholes spaced about 300 ft. 
apart. In addition, the sewer trench 
was opened at six different points and 
the pipe examined. The earth cover ran 
from 7 to 16 ft. More than one-third of 
the distance originally was rock exca- 
vation, while at other points the bottom 
was wet and soft. The trench had been 
dug with a dragline. The old trench 
was very wide, at least to the top of the 
pipe, though some attempt had been 
made to keep it narrow at the bottom. 








No concrete cradling had been use 
The grade line as constructed was on! 
fair, and many pieces of the bituminou 
joint material floated into the pump pit 
at the disposal plant. 

Examination further disclosed th 
much of the pipe was cracked long 
tudinally, that in some instances th 
upper half was badly shattered, tha 
many of the joints were open, that a; 
parently the premolded bituminous fille 
had been displaced or carelessly place 
in the joints, that groundwater was en- 
tering from the open joints and prob- 
ably also from the various cracks in th 
pipe. It was testified that the pipe, if it 
had been carefully laid in narrow 
trenches and cradled where necessary, 
would have been strong enough to with- 
stand the load. Some of the culled pipes 
remaining after the job was finished 
were tested and confirmed this testi- 
mony. 

Experts on both sides agreed on the 
facts and observations but differed in 
their interpretation. It could be freely 
admitted by both sides that sufficient 
groundwater would enter either from 
the cracks (for which the village in- 
sisted it was not responsible) or from 
the open joints (which the village in- 
sisted was caused either by the distorted 
condition of the pipe under undue load 
or by inferior workmanship in making 
the bituminous joints). The municipality 
contended successfully, however, that 
the pipe, if carefully laid, would not 
crack and that hence the joints must 
have been carelessly made, and for this 
the contractor was responsible. The 
court accepted this view and held that 
the outlet was defective in workman- 
ship. On appeal the findings of the 
court were reversed and the case was 
remanded with instructions for the 
lower court to decide what the contrac- 
tor must do to render the outlet good. 
That particular phase is now being 
determined. 

It is pertinent to consider the amount 
of groundwater infiltration. The specifi- 
cations provided that such infiltration 
must not exceed 5,000 gal. per mile of 
sewer per day. This provision is com- 
mon practice in the Chicago district and 
would mean that for the Homewood 
sewer the limit was 150,000 gal. per 
day at the disposal plant, which was 
designed for 6,000 people. In this case 
the infiltration amounted to more than 
2,000 gal. per minute at times, or three 
million gallons per day. The testimony 
of the experts was unanimous that a 
very nearly perfect job of bituminous 
jointing would be required to reach the 
figure specified, but that such a job was 
possible. It was the opinion that the in- 
filtration allowance should be revised 
upward for ordinary construction and 
that there is a great lack of accurate 
information on the subject. In the usual 
specification no discrimination is made 
between sizes of pipe, which is a vital 
matter. Thus a mile of 24-in. pipe will 
have a length of joint circumference of 
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11.053 ft., while the same number of 
joints of 12-in. pipe has only one-half 
that length. Furthermore, the area of 
joint exposed also varies. If 5,000 gal. 
per minute per day is right for the 8-in. 
size and means a good tight job, it is 
obviously too little for 24-in. pipe. 


The Hazelhurst sewers 


At the same time that this work was 
under way in Homewocd there was 
being constructed a system of sanitary 
sewers varying in size from 8 to 15 in. 
for Hazelhurst, an adjoining town. An 
almost exactly similar situation prevailed 
there, except that the sewers were 
smaller. Some 6,000 ft. of sewer was in 
cut varying from 9 to 20 ft. The soil 
was treacherous, caving badly for al- 
most the entire distance. In this case 
the contractor had some apprehension 
that there might be trouble from the 
depth and width of the trench, and for a 
short distance in the deepest cut he in- 
sisted on installing cradle. After a few 
hundred feet had been installed the en- 
gineer ordered him to leave out the 
cradle. He did this under protest but 
proceeded to complete the sewer without 
the cradle. This contract has not yet 
been settled. 

The pipe began to crack within a few 
days, as was evidenced by stoppage of 
the sewage flow. When the flow ceased 
at any time an attempt was immediately 
made to locate the trouble, and in 51 in- 
stances it was traced to cracked crushed 
pipe. The contractor was forced to re- 
pair the breaks under his general 
guarantee and then put in a claim for 
extras, which the village fought, taking 
the position that he had to put in this 
cradle at his own expense. This matter 
has not as yet been adjudicated, and in 
the meantime, largely because of the 
trouble, the contractor has gone into the 
hands of his creditors. 

Several lessons may be learned from 
these cases: 

1. Pipe sewer must be protected from 
too wide a trench or a yielding bottom. 
Marston’s theories of trench pressure 
were entirely substantiated. It is prob- 
able that most pipe sewers laid to a 
depth of more than 10 ft. prior to 1925 
are more or less cracked because of 
wide trench at bottom and excessive 
depth and lack of a suitable cradle. 

2. Concrete cradling is a very neces- 
sary part of sewer work. 

3. Too much care cannot be taken 
with the jointing of sewers. To be suc- 
cessful, premolded bituminous joints 
must be set or forced in place by 
mechanical means, such as a jack. 

4. Accurate information on joint in- 
filtration is lacking, and that which is 
available has not been intelligently ap- 
plied. Basing water-pipe leakage on 
diameter would seem to be a rational 
method. The rule suggested is that in- 
‘iltration shall not exceed 500 gal. per 
inch of diameter per mile of sewer per 
day up to and including 15 in., and 
750 gal. per day per inch of diameter 
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per mile for 18- to 30-in. sizes. In addi- 
tion, allowance should be made for man- 
holes, which are a prolific source of 


leakage. Just what this allowance 
should be is difficult to say at this time, 
but a figure of 100 gal. per manhole per 
day is probably not too large, and it 
will be greatly exceeded unless man- 
holes are carefully built to prevent in- 
gress of groundwater. 

5. One of the most serious lessons 
taught by this case is the folly of put- 
ting inexperienced laymen on sewer 
construction as inspectors. Even though 
honest and willing, they seldom realize 
the importance of the detailed work. 
Too frequently they are subject to the 
good fellowship of the contractor’s 
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foreman or to the slipshod idea of com- 
mon labor that it is “good enough.” If 
young engineers are not available or 
desired, skilled mechanics make good in- 
spectors, as they know what good work- 
manship means. 

6. Specifications and contracts should 
draw a line of distinction between ordi- 
nary routine construction work and diffi- 
cult work. What may be good work 
manship in one case may be poor work- 
manship in the second. Hence a care- 
ful description of the difficulties to be 
met and the results desired is essential. 
The necessity of impressing the bidder 
and contractor, as well as inspectors, 
with the type of workmanship that will 
be required is fundamental. 





British Report on Deterioration of 


Marine Structures 


COMMITTEE of the British In- 

stitution of Civil Engineers has, 
since 1916, been investigating the de- 
terioration of lumber, concrete and 
metal structures in sea water. Since 
the publication of its first report in 
1920 annual interim reports have ap- 
peared, the twelfth having just been 
published. Important among the results 
relating to lumber is the work on pro- 
tection against marine borers, under 
Professors S. M. Dixon and George 
Barger, which has shown remarkably 
promising results in increasing the pro- 
tective value of creosote by the addition 
of certain arsenical poisons. 

The investigations of the reinforced- 
concrete specimens under test ranged 
over periods up to 23 months and ex- 
tended over two similar sets of short 
piles, one of which was exposed in sea 
water at Sheerness and the other in 
artificial sea water of three times 
normal strength at the Building Re- 
search Station, Watford. A large num- 
ber of compression-test cylinders of 
mixtures used for the piles was also 
exposed. A report is quoted from 
E. A. Cullem on the internal condition of 
the reinforced-concrete test blocks he 
exposed in Brisbane port in 1917. The 
results of examining the bottom por- 
tions of these blocks after thirteen years 
of exposure led to the conclusion that 
a 2-in. cover of 1:2:3 or of 3:4:5 
cement concrete, made with chippings 
ranging up to 4 in., would be sufficient 
for complete preservation, provided the 
wormanship was first-class. Four other 
blocks prepared to test the protective 
effect of tarring were broken open after 
having been exposed similarly for five 
years and indicated that coating by tar 
offers no advantage, although in earlier 
inspections the tarred specimens had 
seemed to be the better preserved. 

During the year 1930-31 inspections 
were made of the iron and steel speci- 


mens under exposure for ten and fifteen 
years at Auckland, Halifax and Ply- 
mouth. The bars exposed to sea air 
at Colombo are too swollen and blistered 
for mere inspection to disclose any use- 
ful data, and the bars set at half-tide 
level and below low-water level are so 
thickly covered with marine growths 
that periodical examinations have been 
discontinued. As regards the bars ex- 
posed at the other three ports, the 36 
per cent nickel steel aerial bars appear 
in all cases to be in perfect condition, 
and the aerial bars of 134 per cent 
chromium steel appear to be corroded 
appreciably less than the rest of the 
metals exposed to air. Specimens 
placed at half-tide level are generally 
covered with marine growths, but they 
reveal differences according to the port 
of exposure. On all the bars exposed 
to half-tide conditions at Auckland rust 
spots are showing through the barnacles. 

At Halifax the 134 per cent chromium 
steel is in good condition save for 
pitting at one end, and the Swedish 
iron and hot-blast cast iron appear to 
be well preserved, while the 36 and 34 
per cent nickel steel and the Armco 
and Low Moor irons are in fairly good 
condition. The half-tide bars at Ply- 
mouth are heavily incrusted with bar- 
nacles, and the two nickel steels appear 
to have deteriorated less seriously than 
the rest. The entirely immersed bars 
at Auckland are all thickly covered 
with growths, and r.st is appearing on 
all, but least on the nickel steel and 
two of the wrought irons. The bars 
immersed at Halifax and Plymouth are 
also for the most part rusty and cov- 
ered with marine growths, but the orig- 
inal surface can still be seen on the high 
nickel and chromium steels. 

This investigation has been carried 
out with grants made by the department 
of scientific and industrial research of 
the British Board of Trade. 
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Skyscraper Factories 


HE controlling reason for the existence of the tall 

office building—namely, fullest utilization of high- 
priced land in congested cities—has had only limited 
effect with respect to factory processes. The disad- 
vantage of receiving and dispatching raw materials and 
finished products on top floors of a high building out- 
weighed the advantages. Continued improvement of the 
truck elevator has in large measure removed these dis- 
advantages, however, and today we have such structures 
as the Starrett-Lehigh building and its counterparts 
in several other cities, which provide widely diversi- 
fied manufacturing facilities in multi-story arrangement. 
When every floor can be made as accessible and con- 
venient as the ground floor, the skyscraper factory 
emerges as an economical solution of one of the most 
important problems of urban manufacturing plant, here- 
tofore relegated to outmoded loft buildings or to incon- 
veniently located industrial areas. 


Working for the Public 


HEN the Western Society of Engineers lost 

patience with the Chicago tax situation it did 
not stop with a protest but went on to propose a 
Governmental and Taxation Council to contribute to a 
betterment of the condition. This constitutes definite 
and constructive action to raise the level of public affairs. 
Such participation by engineering groups in the business 
of the community is to be welcomed, for the unprejudiced 
cool analysis that the engineer can supply is sorely needed 
today in dealing with the abnormal new problems of 
local government that have come into being in recent 
months. Let us hope that a similarly effective approach 
will be maintained in the further treatment of a problem 
so vital to public welfare, and that the activities of the 
proposed council will not merely reflect the hysterical 
and superficial thinking exhibited by much of the daily 
press. Continued assistance of engineers in the con- 
sideration of taxation and administration questions will 
go far toward assuring their solution on a basis free 
from bias and narrow interest. 


Significant Wage Decision 


NUSUAL significance attaches to a federal court 

decision, given at Austin, Texas, on June 14, declar- 
ing the prevailing-wage law of Texas unconstitutional 
because of its bearing upon similar provisions in the laws 
of other states and the federal law requiring the pay- 
ment of prevailing wages on U. S. government work. 
The decision indicates that the federal prevailing-wage 
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law can be challenged similarly as unjust to contractor 

The attack on the Texas law centered on its uncertaint) 

The phrase “not less than the current rate of per-hou 

wages for like work in the locality where the work 
being performed” was declared to be too indefinite an: 
not susceptible of exact determination. The U. S 
Supreme Court is cited as saying on this point in a sim 
ilar attack upon the Oklahoma law: “The ‘current rat 

of wages’ is not simple but progressive from so muc!: 
(the minimum) to so much (the maximum), includin; 
all between; and to direct the payment of an amount 
which shall not be less than one of several differen: 
amounts, without saying which, is to leave the question 
of what is meant incapable of any definite answer.” 
This weakness of the Oklahoma law is inherent in th: 
federal law. The amendment just vetoed by the Presi 
dent would have eliminated this weakness ; the veto again 
throws the matter into confusion. 


The Second Leader 


ESS than a year after S. W. Stratton’s death, the 
founder of the Bureau of Standards is followed by 
his wise and able successor in the directorship, George 
K. Burgess. These two men largely shaped the growth 
of the important institution during these 31 years. Dr. 
Burgess’ administration since 1923 has been eventful in 
respect to building up its policies and services to the 
government as well as to science and the industrial arts. 
The evolution of federal specifications to a place of com- 
manding importance, the growth of investigation and 
test work in the major government offices, and the estab- 
lishment of an effective basis of cooperation with indus- 
try in the solution of its research problems were largely 
his work. He brought to bear on every activity a thought- 
ful, friendly and fair attitude that contributed toward 
bringing about the ideal result. Not many men could 
have guided as successfully and as constructively the 
difficult study of sulphur and phosphorous effects on 
steel, an administrative achievement ranking worthily 
with his earlier scientific investigations of rails and stee! 
quality. Administrator and scientist, Dr. Burgess made 
a great institution greater. 


Not for Profit 


N THE usual run of the engineer’s work his prime 

objective is greater productivity and profit. He has a 
different task when he undertakes something that is not 
for profit but aims to develop natural beauty, the coun- 
try’s scenic resources. National park roads, among them 
the just-completed Blue Ridge road, are noteworthy in- 
stances of such activity. Cost is still a factor in such 
work, but the dollar measure of effective planning no 
longer applies. Location is governed by considerations 
different from those of normal highway construction, 
and while safety and convenience remain controlling their 
expression in curvature, gradient and guarding depart 
from customary rules. A new perception of values is 
required, a quality not directly utilized in everyday engi- 
neering but yet important at all times, for no engineering 
work is devoid of esthetic and emotional implications. It 
is eminently desirable that the civil engineer cultivate 
this quality, for construction in the service of public 
welfare and satisfaction rather than for profit is coming 
to bé more frequent. The elaborate parkway work of 
recent years is but one instance of growing trend. 
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Every Cent for Labor 


VERY DOLLAR that is spent for construction to- 

day goes in full amount into labor, and every cent 
of each dollar that is to be used for construction under 
the relief bill now in Congress will go into wages, 
whether of the shirtsleeve or the white-collar worker. 
This fact needs emphasis not only because many people 
believe that a large part of the money will leak away in 
waste, but also because a flood of false assertions on the 
subject has been spread over the land. 

The facts are simple. Roughly, half of the construc- 
tion dollar goes to labor on the job. Most of the 
remainder goes to pay for material, tools and fuel, whose 
cost in turn is due to labor, as the intrinsic value of the 
ultimate raw materials in the ground is too small to 
count. The residue goes to pay for supervision, plan- 
ning, surveys, insurance—all of them again representing 
wage payments. Profit is non-existent under present- 
day business conditions, for everyone is bidding at or 
below cost. Even capital investment is disregarded, as is 
shown by the accounts of numerous corporations, whose 
plant investment has shown no earnings for months past. 
The price of steel, for example, is wholly made up of 
labor wages, in mine or on railroad or at the mill. 

Beyond this, however, the same dollar works more 
than once to create employment, since the wage pay- 
ments are promptly turned over for food, clothing and 
shelter, and in this process give new employment to 
mill hands, store clerks and transportation men, whose 
wage-earnings again put others to work supplying their 
needs. Thus, not only is it glaringly untrue that the 


construction dollar reduces to a small fraction of wages, 
as the Secretary of the Treasury recently tried to induce 


Congress to believe, but after every cent of the dollar 
has gone to the wage-earner many additional dollars of 
employment, wages and new production are brought into 
action as the result of its expenditure. 


Steel Tunnel Lining a Success 


HE ADOPTION of steel lining for the Boston 

traffic tunnel is a logical step in the change from cast 
to wrought metal for structural uses. When the fabri- 
cation of iron reached the stage of development that 
made competition with masonry a possibility, casting 
was the only method of its production in structural 
forms. From the cast columns and beams for buildings, 
the step to cast segments for tunnel lining was natural. 
But when buildings adopted steel, tunnels retained cast 
iron. 

With comparatively small sections the handicap of 
greater weight was not so evident in tunnel lining. Early 
iron linings were considered as permanent linings, more- 
over, and the greater resistance of cast iron to corrosion 
was considered of vital importance. But perhaps the 
advantage that kept it longest in favor was its stiffness 
to resist shield thrust. 

Modern tunnels of larger section made weight a con- 
stantly increasing objection to cast iron, and with the 
advent of concrete as an inner lining the resistance of 
cast iron to corrosion and its integral sufficiency to carry 
permanent load have become less important. Today the 
metal tunnel lining has become a primary lining, to be 
strengthened by a supplementary lining of concrete. 

The lining for the Boston tunnel is primarily notable 
forthe construction by which, for the first time, it com- 
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_ pletely fulfills in a comparatively light fabricated steel 


shell the requirement of integral stiffness against inten- 
sive longitudinal crumpling pressure. It has likewise 
shown its capacity to resist penetration by water under 
high heads. The modern art of structural welding plaved 
a vital part in accomplishing both of these results. 

Practically, the advantages of the steel design to the 
tunnel builder in a tunnel of such large diameter are 
that materially less weight of metal needs to be handled 
and the metal cost per foot of lining is lowered. These 
gains and the complete success in taking every load 
put upon it in the extremely hard-pushed Boston tunnel 
operation definitely establish steel as a successful mate- 
rial for primary tunnel lining. 


Efficiency in City Administration 


IX MONTHS ago the credit at the command of city 

governments suddenly failed, with consequent impair- 
ment of municipal services, passing of payrolls and aban- 
donment of programs of public-improvement construc- 
tion. The failure was accompanied by a clamorous flood 
of publicity condemning the heights to which local taxes 
have mounted and demanding a sharp reduction in the 
costs of carrying on municipal business. Since that time, 
fortunately, municipal securities have been recovering, 
but the tax-reduction pressure has continued. 

Engineering News-Record has not been in sympathy 
with the generally hysterical clamor for a severe reduc- 
tion in municipal expenditures. There is little justifica- 
tion for the assumption that city budgets should go up 
and down on the wave of the business cycle. City 
services are not of a nature that will allow or warrant 
them to be luxuriously expanded when times are flush 
and then severely contracted in a time of business depres- 
sion. They are provided in response to a demand that 
has little connection with the state of trade activity, and 
to attempt to effect economies in accordance with such 
an erroneous assumption presents great hazards to city 
civilization and the security and amenities of life. Only 
by careful, painstaking analysis can city costs be reduced 
without endangering the community development. 

We are pleased to present in this issue a critical study 
of the problem of reducing city costs, with specific 
recommendations as to how expenditures may be reduced 
to good advantage. It will be noted that there is nothing 
sensational about any of the proposals made by Mr. 
Ridley. In fact, it is to be recognized that the reforms 
he suggests would have been just as profitable five years 
ago as they would be today. If the pressure of the 
times for budget reductions can be made to result in 
an increase in the efficiency and a decrease in the unit 
costs of municipal operations, permanent advantage will 
have been wrung from a situation that has been threat- 
ening the safety of modern cities. 

Much of the ‘inefficiency and ineffectiveness in munic- 
ipal affairs is due to the conditions under which govern- 
ments are obliged to operate, rather than to the 
incapability of public servants. Governmental structure 
and traditional policies are largely obsolete and present 
serious limitations to sincere efforts toward really effi- 
cient administration. In our next issue these organic 
handicaps will be discussed by Mr. Ridley, and recom- 
mendations will be made as to how they can be removed. 
Only by providing a basically sound organic structure 
jean municipal administration rise to the degree of effi- 
ciency called for by the importance of its services. 
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Proposed Kentucky Bond Issue 
Held Unconstitutional by Court 


The Kentucky Court of Appeals on June 
24, upheld the Franklin County circuit 
court, which had held that a _ planned 
$14,000,000 state bond issue was unconsti- 
tutional. The state constitution expressly 
provides that in creating any debt of more 
than $500,000 there shall be a referendum 
of the voters. The state had argued that 
the bond issue was not creating a debt, 
as it would merely take up outstanding 
warrants. The courts held that outstand- 
ing warrant were current liabilities that 
the legislature should meet with increased 
revenue by taxation. 

This decision will not affect highway 
contracts, which are financed from separate 
funds, carefully budgeted, and secured from 
gasoline and motor taxes. However, state 
contracts of some types will be affected, 
and contractors holding state warrants will 
perhaps have to hold them for some time. 


=. -e-—— 


Conservation of Water Resources 
to be Discussed in California 


A meeting fo discuss a state-wide water 
development program for California has 
been called by Governor Rolph to be held 
at Oakland on July 11. An advisory water 
commission, appointed recently by the gov- 
ernor has submitted a report which will be 
considered at the meeting. The possibility 
of calling a special session of the legisla- 
ture to act on the board’s recommendation 
also will be considered. 
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Prevailing Wages Determined 
for Twin Cities 


The prevailing wages to be paid on two 
similar federal projects in the Twin Cities 
is reported to have been determined accord- 
ing to the following scales. One of the 
structures is a three-story warehouse at 
the U. S. veterans hospital in Minneapolis, 
to cost about $75,000. The other project 
is construction of foundations for the new 
postoffice in St. Paul, let at a contract 
price of $240,243. Both contracts were 
let about the same time and are now under 


way. The scales, as set, follow: 

Minne- 

apolis St. Paul 
Asbestos workers ....... $1.063 
BrickiaVeOTes cecsececcrsede 1.25 sees 
CEES © cn cca ckernns 1.00 $0.85 
Cement finishers ........ 1.00 er 
Common laborers ....... .50 .50 
Composition roofers ..... 90 ose 
Blectricians .....ccceoes 1.00 1.00 
Hoisting engineers ...... 1.00 1.00 
PRUROES . vcstasicsiveste 87% 
Plasterers and lathers... 1.10 ‘ie 
PEON: os obscene cceees 1.00 1.00 
Reinf. rod workers....... .60 50 
Sheet metal workers...... 1.12 
Slate and tile roofers..... .90 
OOREOOD. 0 8s eA ROK Oe 1.00 ‘ 
Stone cutters ........... 1.10 as ws 
Structural steel workers. 1.25 1.25 
Helpers for above trades.  .60 .50 
Laborers, building ....... .55 
Laborers, sewer ......... .50 
ee OE pe 6 veces dp'eee .70 
Shovel operator ........ 1.10 


Truck driver ..... : : 50 


Montana Law to 
Limit Road Use 
Declared Invalid 


EQUIRING a “certificate of conveni- 

ence and necessity” from private con- 
tract carriers by motor vehicle, as required 
by a statute passed in Montana last year, 
has been declared invalid by the state su- 
preme court. Requiring a contract car- 
rier to obtain such a certificate, being not 
a regulation of the use of the highways 
but a prohibition of competition and, there- 
fore, a measure designed to regulate the 
business of those using the highways, can- 
not stand, the court said. The court also 
pointed out that the statute discriminates 
between, the private contract carrier who 
is carrying the goods of others under con- 
tract and the persons transporting their 
own goods. The distinction between these 
two classes of carriers admits of no di- 
versity of treatment to the extent of ex- 
cluding the one from the highway and not 
the other, according to the court; the pub- 
lic safety is in like manner endangered 
and the highways as much damaged by 
carriers hauling their own goods as by 
those operating under contract. 

The court, in its decision, took cognizance 
of the recent U. S. Supreme Court deci- 
sions upholding the new Texas law for 
the regulation of motor vehicles on the 


$2,000,000 CAPITOL 


The accepted design for the new $2,000,000 
state capitol at Bismarck, N. D., to re- 
place the building destroyed by fire in 
1930, provides a structure about 389x174 ft., 
with an 18-story tower 93 ft. square at its 
base. In the tower will be the executive 
and department offices. The lower struc- 
ture at the left is to contain the legisla- 
tive chamber, the Senate seating 52 and 


highways of the state and a similar |: 
Kansas (ENR, May 26, p. 778 and 
2, p. 804). Neither decision bore dir 
on this case, the court said; in the 1 
case the state’s right to prescribe w 
and size of the vehicles was upheld, 
in the Kansas case the Supreme Court 
careful to point out that the state con 
sion had no authority to deny a per 
a private carrier so long as it complied 
the requirements as to liability insur 
and taxes. 


———— 


San Gabriel Canyon Dam 
Advertised for Bids 


Another step toward the beginning 
construction of Dam No. 1 of the 
Angeles, Calif., county flood control p: 


ect in Sar Gabriel canyon, whose esti- 


mated cost is $10,000,000, was taken | 
27 when the county board of supervi; 
advertised for bids, to be opened Aug 


¢ 


ij 


With bids in on that date, it is anticipate: 


that the start of actual construction 
be made a month later, giving employn 
to about 1,000 men. Advertising for | 


was made possible through the assurance 
of the sale of $2,000,000 in flood contr: 


bonds. 


The board of supervisors on May 


25 approved plans for Dam No. 1, which 


will impound 75,000 acre-feet of wat 


e 


Construction of Dam No. 2 in the san 


canyon is now under way. 


FOR NORTH DAKOTA 


the House 116 members. Connecting the 
legislative wing with the tower is the 
Memorial Hall, 150 ft. long, 30 ft. wide 
and 42 ft. high. Stone masonry will be 
used for the exterior. The architects for 
the capitol commission are Joseph Bell 
de Remer, Grand Forks, N. D., ard W. F. 
Kurke, Fargo, N. D., with Holabird & 
Root, Chicago, as associate architects. 
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Washington Notes 


By Paul Wooton 
Washington Correspondent 


DJOURNMENT by July 9 was the 

goal of Congressional leaders but early 
in the week the fate of the public works 
bill was still uncertain. As this is written 
the result of the hurried conference be- 
tween the President and Congressional 
jeaders is not known but it is believed the 
President threatened to veto the con- 
ferees bill. The conferees felt that they 
had met President Hoover’s objections 
when they adopted the suggestion of 
Secretary Mills to drop the bond issue 
and leave to the Treasury the financing of 
the emergency works program. 

The conferees’ agreement implies that 
the total for federal projects has been cut 
to $300,000,000 but this is misleading as 
the Wagner bill’s provision for a $500,000,- 
000 bond issue included $192,940,000 for 
projects for which funds have been ap- 
propriated. 

Under the Wagner bill the Treasury 
was directed to issue $500,000,000 of emer- 
gency construction bonds. The inference 
attached to leaving the method of financing 
up to the Treasury is that the extent to 
which the building program will be under- 
taken is left to President Hoover’s discre- 
tion. 

The Reconstruction Finance Corp. would 
be authorized, under the agreement reached 
by the conferees, to advance to private 
business funds derived from the sale of its 
debentures. This provision will encounter 
strenuous opposition in the Senate where 
all proposals to put the Government's 
credit behind private business have been 
decisively defeated. 


Wage Amendment Vetoed 


President Hoover vetoed July 1 the Met- 
calf bill to amend the Bacon-Davis law by 
directing the Secretary of Labor to write 


into the advertised specifications for each: 
contract the prevailing wage rates in the. 


locality of the project. Attached to the 
President’s veto message was a memoran- 
dum from Secretary Doak criticizing the 
bill as obscure and complex and impracti- 
cal of administration. Secretary Doak as- 
serted that the bill would “stretch a new 
bureaucracy across the country which 
would result only in dissatisfaction, end- 
less controversy in enforcement and great 
increase in expense to the taxpayer.” 

Secretary Doak stated that the present 
law which requires all contractors on fed- 
eral construction or repair of public build- 
ings in excess of $5,000 to pay not less 
than the prevailing rate of wages to 
mechanics and laborers has worked excel- 
lently. Few disputes have arisen under 
this law and the amendment, said Mr. 
Doak, would require an enormous amount 
of preinvestigation by representatives of 
the Department of Labor. 


Mead and Marvin retained 


_Elwood Mead, Commissioner of Reclama- 
tion, and Prof. Charles F. Marvin, Chief 
of the Weather Bureau, will remain in 
service by virtue of an executive order by 
President Hoover exempting them from the 
provision of the economy law for com- 
pulsory retirement for age. Dr. Mead has 
served four years beyond the age of 65 
under previous extensions. Numerous offi- 





cials and employees in the Interior and 
other departments have been granted either 
full or temporary exemption from the 
compulsory retirement provision. This has 
also been construed by J. R. McCarl, the 
Comptroller General, as not applicable to 
employees who have reached retirement age 
but have not yet served the 15-year term 
required for eligibility to retirement annui- 
ties from the government. 


——<§o_—_ 


Baker and Tratman Retire 
from Active Editorial Work 


Two members of the editorial staff of 
Engineering News-Record, M. N. Baker 
and E. E. R. Tratman retired from active 
editorial work on July 1. Both have been 
with Engineering News-Record and _ its 
predecessor, Engineering News more than 
40 years. Mr. Tratman since 1886 and 
Mr. Baker since 1887. 


M. N. Baker, Sanitary Expert 


Moses Nelson Baker joined the staff of 
Engineering News in November, 1887, 
when George H. Frost, founder of that 
journal, was looking 
for a young engineer 
to take charge of “The 
Statistical Tables of 
American Water- 
Works,” which had 
been published in 1883, 
1885 and 1887, under 
the editorship of J. J. 
R. Croes, a_ leading 
hydraulic engineer of 
that period. Mr. Baker 
had graduated a year 
previously from the 
University of Vermont, and had worked as 
a draftsman in the bridge department of 
the Union Pacific at Pocatello, Idaho, and 
at Fitchburg, Mass. 

Under the leadership of Arthur M. Wel- 
lington, Mr. Baker expanded the earlier 
compilation of statistics into the “Manual 
of American Water Works” which became 
the recognized authority upon the history, 
details of construction, equipment and costs 
of waterworks in this country and Canada. 
The manual was published as of 1888, 
1889-90, 1891 and 1897. Meanwhile Mr. 
Baker’s editorial work on Engineering 
News was expanded from waterworks over 
other municipal engineering operations, 
especially sewage and garbage disposal, 
public health, city government and munic- 
ipal ownership of utilities. 

In addition to his editorial work Mr. 
Baker is author of “Municipal Engineer- 
ing and Sanitation,” “Sewage Purification 
in America,” “Potable Water,” “Sewage 
Purification,” and “British Sewage Works” 
and “British Refuse Destructors.” He is 
joint author of “Sewage Disposal in the 
United States” and “Municipal Monopolies.” 
Mr. Baker also contributed to the Inter- 
national Encyclopedia, first published in 
1904, and to its subsequent revisions, also 
revisions to Nelson’s loose-Leaf Encyclo- 
pedia. For 30 years he had charge of the 
Book review section of Engineering News 
and Engineering News-Record. 

Mr. Baker served for 20 years on the 
board of health of Montclair, N. J. (his 
home since 1889), and as president for 10 
years. In 1915 he was appointed to the 
state board of health and subsequently 
served as its vice-president. He has been 
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active in the American and the New Eng- 
land Water Works Associations, the Amer- 
ican Public Health Association and the 
National Municipal League. He will con- 
tinue research work in the history of sani- 
tation and the growth of municipal owner- 
ship. 


E. E. R. Tratman, Track Authority 


E. E. R. Tratman was born in Bristol, 
England, studied engineering under Edward 
Wilson, 


consulting engineer on railway 
work, in London, and, 
in 1884, came to this 
country and entered the 
employ of the Long 
Island Railroad. Two 
years later he joined 
the staff of Engineer- 
ing News and remained 
in the New York Office 
until 1897, when he was 
sent to Chicago to be- 
come western editor. 
Early training, experi- 
ence on the Long Island R.R., and editorial 
work under Arthur M. Wellington at a 
time when the latter was preparing his 
monumental work “The Economic Theory 
of Railway Location” naturally led Mr. 
Tratman into specializing in railroad work. 
In 1897 he published the first edition of 
“Railway Track and Trackwork.” With 
the exception of a small book entitled 
“Track,” written by the late Wm. Barclay 
Parsons in 1886, this book was the first 
to approach the subject of track main- 
tenance from an engineering point of view. 
Revised editions were required in 1901 and 
1908, and in 1926 it was rewritten and 
published as “Railway Track and Main- 
tenance.” 

Detailed reports on metal and wooden 
railway ties and preservation of wood ties 
were prepared by Mr. Tratman in 1890 and 
in 1894 as special agent for the U. S. 
Department of Agriculture. In 1895 he 
wrote the railway engineering section of 
Johnson’s Universal Encyclopedia, and in 
recent years he has written on railway 
construction and structures for the Inter- 
national! Correspondence Schools. A paper 
on “English Railway Track,” brought Mr. 
Tratman the award of the Norman Medal 
of the American Society of Civil Engineers. 

Mr. Tratman is one of the charter mem- 
bers of the American Railway Engineer- 
ing Association and for several years 
served as a member of its committee 
on yards and terminals. He also is a 
member of several other railway engineer- 
ing and maintenance societies in this coun- 
try and in Europe. In the Illinois Society 
of Engineers he served as secretary for 
21 years. 


———§e—_-— 


Cleveland Unemployed Engineers 
Open Cooperative Market 


Cleveland Engineering Society's second 
project to aid unemployed engineers has 
just been placed in operation. It is a co- 
operative market where produce from the 
society’s cooperative farm is to be sold. 

The market will operate under the same 
plan as the cooperative farm at Gates 
Mills. Each engineer is paid one dollar 
per day in cash and credited with the num- 
ber of hours worked. The profits, if any, 
will be divided at the end of the season. 
Crews will operate the stand 24 hours 
per day. 
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St. Lawrence Treaty Plan 
Reported Near Completion 


Reports are current in Ottawa that an 
early aumouncement will be made of a final 
agreement between the Government of 
Canada and the United States as to terms 
of the St. Lawrence waterway treaty. No 
definite statement as to the status of the 
treaty has been made in Washington re- 
cently but several weeks ago good progress 
was reported. 

In Canada considerable opposition to the 
treaty has been expressed in the Province 
of Quebec. The federal government also 
has had difficulty in Ontario, chiefly over 
details as to what part of the cost Ontario 
was to bear in return for the large amount 
of power to be made available by con- 
struction of the waterway. 


a 
Additional Link to Be Built 
in Border Highway in Texas 


Construction of another section of the 
military highway that is to run from 
Brownsville, in the Lower Rio Grande 
Valley to El Paso, paralleling the Rio 
Grande for more than 1,200 miles, will be 
started soon, according to J. W. Puckett, 
division engineer of the state highway 
commission, This stretch of paved road 
is to traverse Zapata County, 50 miles. 
It will connect with completed sections to 
form an unbroken’ highway between 
Brownsville and Laredo, 300 miles. The 
highway also will establish a great loop 
that has long been agitated—a highway 
from Laredo along the Rio Grande to 
srownsville, thence north from Browns- 
ville to Corpus Christi, thence west to 
Laredo again. It will also provide a half- 
loop highway from Laredo to Brownsville, 
thence to Corpus Christi, from which place 
tourists and others, without having left 
a paved highway either in the loop or 
half-loop may proceed northward. 


~ fo 
Hoover Dam Notes 


General drawings for the two lower pen- 
stock tunnels were completed and checked 
during the week ended June 25. Prepara- 
tion of construction drawings for the in- 
take towers was continued and a revised 
estimate of the cost for the entire project, 
based on the construction of the 30 ft. 
penstock pipe was prepared. A _ prelimi- 
nary draft of specifications covering the 
generators, transformers and oil circuit 
breakers has been received from the South- 
ern California Edisom Co. 

* * * 


Drilling operations for the Arizona in- 
take towers were started on June 22, The 
plug in tunnel No. 4 has been excavated 
with the exception of a few tight points. 
The sides of tunnel No. 1 are being cleaned 
and excavated preparatory to pouring the 
concrete shelf for gantry rails. Concrete 
for the diversion tunnels 15,905 ft. in all, 
has been poured to date as follows: Invert, 
5,890 ft., sidewalls, 3,200 ft., arch 359 ft. 

* * * 

After rising to a peak of 6,970 sec.-ft. 
June 21, the Colorado River dropped to 
5,800 sec.-ft. on June 25. 

£8 

Government thermometers registered 116° 
F. in Black Canyon on June 24 and 107° F. 
in Boulder City. 
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Five-Day Week in 
Labor Department 
Being Considered 


NAUGURATION of a 5-day week in 

the U. S. Department of Labor, as an 
example to private industry, is contem- 
plated according to a statement made by 
Secretary William N. Doak on June 30. 
Under the plan being considered the pres- 
ent Saturday half-holiday would be re- 
placed by a full holiday, with pay reduced 
accordingly, to offet the 30-day furlough 
without pay proposed in the economy bill. 

While many corporations have been 
forced to take up the 5-day week or less 
as a measure of economy, sentiment in 
favor of it has been increasing in recent 
months, the Labor Department states. 
Many of these plants, it is believed will 
continue the 5-day week when business 
conditions improve. In the building in- 
dustry the recent union-wage survey made 
by the Bureau of Labor statistics showed 
an increasing application of the 5-day week. 
In the automobile industry over 44 per cent 
of the men are now on that basis. This 
is the highest percentage recorded. 


~———§e-——— 
George K. Burgess Dies— 


Director, Bureau of Standards 


George K. Burgess, Director of the 
U. S. Bureau of Standards, Washington, 
died suddenly on July 2 of cerebral 
hemorrhage; he had only recently recov- 
ered from a stroke suffered last fall. Dr. 
Burgess had been with the bureau for 29 
years, as physicist, head of the Division 
of Metallurgy, and (since 1923) director 
of the bureau, in which latter position he 
succeeded the first director, S. W. Strat- 
ton. Born at Newton, Mass., Jan. 4, 1874, 
Dr. Burgess was graduated from Massa- 
chusetts Institute of Technology in 1896 
and took his doctorate at the University of 
Paris in 1901. He taught at the Univer- 
sity of Michigan and the University of 
California for two years before coming to 
the Bureau of Standards. His scientific 
work as physicist was mainly in the field 
of high-temperature measurement and 
metallurgy, the application of optical py- 
rometry to metal in furnace and rolling 
processes being one of his noteworthy 
achievements. He also worked on light 
standards, rail structure, causes of rail 
failure, and many phases of the develop- 
ment of modern metallurgy. Upon becom- 
ing director he gave up most of-his scien- 
tific work and devoted himself to the ad- 
ministrative duties of his position. A large 
expansion of the bureau’s activities falls 
in this period. He was responsible for the 
development of the research associate sys- 
tem, under which many industries today 
carry on research work at the bureau 
through their own research employees, ad- 
vised and assisted by the staff experts of 
the bureau. Dr. Burgess also participated 
extensively in the work of scientific and 
technical societies and their committees. 
He was a member of many societies, 
including the American Society for Test- 
ing Materials, of which he had been presi- 
dent, the National Research Council, the 
American Physical Society, and the Ameri- 
can Institute of Metals. Among his 
numerous committee activities was the 





chairmanship of the A.S.T.M. comm 
on effect of sulphur and phosphoru- 
steel, which has carried on elaborat: 
vestigations for the past six or seven y. 
As chairman of the federal specifica: 
board he brought the development of ; 
ernment specifications to their present 


state. 
Contract Signing Delayed 


For New Orleans Belt Railroad 


Formal signing of the contract for « 
struction of the New Orleans Public | 
Railroad bridge across the Mississ 
River has been extended to December 
by the State Highway Advisory B: 
and the Public Belt Commission. | 
were opened last September but the S 
Highway Commission has been unablk 
sell the bonds to provide the $7,000 
for its construction. The structure is : 
be erected on a toll-free basis for mir 
vehicles. The state is to contri! 
$7,000,000, and the remainder of the st 
is to be liquidated by the participation 
railroads which will pay for their crossii 

a= ao 


Water District Bond Issue 
Upheld by California Court 


Further attacks upon the validity of : 
$220,000,000 bond issue of the Metrop.! 
tan Water District of Southern Californi. 
were obviated June 24 when the decis: 
of the California supreme court upholdiny 
the legality of the issue became final. Fa:\- 
ure of a taxpayer who had contested t! 
issue’s validity to apply for a re-heariny 
after the twenty-day period prescribed |) 
court rules, closed the door to any furth: 
attacks. The supreme court ruled favor- 
ably for the district on all points raised 1: 
the tax-payer’s suit, and his failure to peti- 
tion for a re-hearing precludes any appea! 
to the United States supreme court. 

somes 


Conservation of Flood Waters 
Urged for San Gabriel River 


The Los Angeles county board of super- 
visors has been urged by members of tlic 
Long Beach water commission and othe: 
representatives of that city to consider 
plans to conserve a portion of the flow! 
waters of the San Gabriel River by per- 
colation in spreading grounds below the 
Whittier Narrows to raise the water lev«! 
in natural storage basins on the coasta! 
plain to provide for the future needs ©! 
more than 500,000 population. 

Long Beach representatives, at a mect- 
ing June 28 with members of the flooi 
control committee of the board of super- 
visors, petitioned the committee to urge 
the board as a whole to have engineers 
prepare: at once a specific plan, giving con- 
sideration to: 

(a) Construction of a lined by-pass con- 
duit from the mouth of the San Gabric! 
Canyon to the Narrows, through which 
reasonable portion of the regulated floo:! 
water from the mountain reservoirs ma 
be conveyed. 

(b) The acquisition of spreading ground- 
and construction of necessary works t 
conserve these regulated waters and floo: 
waters from other tributaries. 

(c) A report on the feasibility of con- 
structing a regulating reservoir at the F! 
Monte Narrows. 





Ba 
* 


a aan A Rg 


Be rE aE ch A Be 


eg see siely MTS OER 


f 


aR i 





i 


vege ee aa ha eo Stas ikea Rahs 








urge 
eers 
con- 


con- 
brie! 
ch 

Joo! 


er ogee ee crn 


July 7, 1932 —.Engineering News-Record 


Two More Bridges Planned 
Over Rio Grande 


Two more international bridges are in 
prospect over the Rio Grande, one in the 
lower valley at Boca Chica, by the Boca 
Chica Bridge Co., and the other in the 
upper valley at Fort Hancock, by the Fort 
Hancock-Porvenir Bridge Co. Each struc- 
ture will cost about $250,000. The Mexi- 
can government has granted permits for 
the two bridges and bills are pending in 
Congress,for similar authority. Both meas- 
ures have passed the House. Everything 
is in readiness for beginning construction 
of the bridges as soon as congressional 
approval is given. 

~——<$o-—_ 
Bureau of Reclamation to Spend 


$5,000,000 on New Work 


In addition to the fund to be expended 
on Hoover Dam, the Bureau of Reclama- 
tion, during the coming fiscal year, will 
have $5,351,500 to spend on construction. 
This includes $2,414,000 directly appro- 
priated and $1,887,000 reappropriated from 
prior authorizations and smaller sums from 
commercial power revenues and other 
sources. 

Up to the present time $31,660,000 has 
been appropriated for the Hoover Dam 
project, $10,660,000 for 1930-31 and $15,- 
000!000 for 1931-32. The 1932-33 appro- 
priation now is $6,000,000 but as _ this 
amount is not considered sufficient to keep 
the work running on schedule, the bureau 
hopes to have more funds made available 
by the legislation now pending. The pres- 
ent rate of expenditure is about $2,000,000 
per month. 


~——%e—_—__ 
Adverse Report on Trinity River 


Project to Be Appealed 


An appeal to the Board of Engineers for 
Rivers and Harbors from the adverse re- 
port made by divisional engineers of the 
War Department on the proposed canaliza- 
tion of the Trinity River from Fort Worth 
to its mouth in the Gulf of Mexico will 
be made by the Trinity Canal Association, 
according to John M. Fouts, general man- 
ager of the association. This project would 
involve the construction of locks on the 
river and its canalization for a distance of 
275 miles. Its primary purpose is to 
give Fort Worth, Dallas and other towns 
the benefits of water freight rates. The 
unfavorable report was signed by Col. 
Warren T. Hannum, enginer in charge of 
the Gulf division, headquarters at New 
Orleans. It states, in part, as follows: 

“The principal grounds upon which the 
adverse conclusions are based are the nar- 
row widths, low banks, tortuous course and 
scant water supply of the Trinity River 
during critically dry periods, which make 
it physically unsuited for canalization,” the 
report said. 

“The cost of canalization to the federal 
government would be disproportionate to 
any benefits which might accrue to the 
local communities through the use of the 
interior waterway which thus could be 
obtained. ; 

“All interested parties have the privilege 
of an appeal from this conclusion to the 
Board of Engineers for Rivers and Har- 
bors, a permanent body sitting in Wash- 
ington, D. C., to which all examinations 
and survey reports of this character are 
referred.” 


Study of Alkali 
Action on Concrete 
Nears Completion 


N investigation into the action of alkali 

on cement and concrete, started nearly 
ten years ago by the National Research 
Council of Canada with the co-operation 
of the University of Saskatchewan, is 
nearing completion. The work during the 
past year has been directed towards bring- 
ing the various phases of the investigation 
to a close. Some time must still elapse, 
however, before the compietion of the 
long-time experiments on the resistance of 
concrete to sulphate action, which have 
been under way for some years. These 
long-term experiments deal mainly with the 
following : 

(1) Use of siliceous admixtures in con- 
crete. 

(2) Stearm-cured concrete. 

(3) The efficiency of membrane water- 
proofing. 

(4) The permanence of cements other 
than Portland. 

The experimental work on the modifica- 
tion of the raw mix used in the manufac- 
ture of Portland cement, with the object 
of increasing the resistance of the finished 
product to alkali action, has yielded very 
promising results. This work was based 
on the previous laboratory experiments on 
the pure components of Portland cement. 
The preparation of alkali-resistant cement 
has been carried on during the last two 
years both on a small scale in laboratory 
furnaces and on a semi-commercial scale 
in co-operation with one of the large ce- 
ment companies. Cements of extremely 
high resistance to alkali action have been 
produced and are now being tested, and 
further experiments are planned for the 
future. 


Federal Aid Sought for Flood 
Work in California 


Financing of the Sacramento and San 
Joaquin flood-control and navigation work 
by the Reconstruction Finance Corpora 
tion is to be asked by California. A com 
mittee has been named by the governor's 
water commission, to go to Washington to 
press the state’s plea. The flood-control 
work in question is estimated to cost 


$160,000,000. 


——<%—____ 


Engineers Named to Utilities 
Commission of San Francisco 


M. M. O'Shaughnessy was named con- 
sulting engineer to the Public Utilities 
Commission of San Francisco on June 16. 
The commission was set up by the city’s 
new charter. Lloyd T. McAfee, was made 
chief engineer and manager of the Hetch 
Hetchy system and Nelson A. Eckart was 
made manager of the San Francisco Water 
Department. 


SS 


Changes in Red River Bridge in 
Louisiana Approved 


The application of the Louisiana high- 
way commission for approval of modified 
plans for the construction of a bridge across 
the Red River at Moncla, Louisiana, has 
been approved by the Secretary of War 
The modified plans provide for an increase 
in the length of the steel swing span from 
300 to 320 ft., the steel fixed span from 300 
to 320 ft., the addition of one 100-ft. steel 
fixed span, and the addition of about 400 it. 
of concrete pile trestle which will give 
greater floodway area. Original plans for 
the bridge were approved on Feb. 4, 1931, 
and construction of the bridge was begun 
on May 19, 1931. 


START OF A BUILDING CONSTRUCTION OPERATION IN JAPAN 


In Japan the start of a large building con- 
struction operation is a more solemn occa- 
sion than in this country. The accom- 
panying illustration shows the high priest 


invoking a blessing on the operation prior 

to the breaking of ground for the new plant 

of the Otis Elevator Co. now being built 
between Tokyo and Yokohama, Japan. 
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Ferguson Now Head of 
Mississippi River Commission 


Brig. Gen. Harley B. Ferguson, Corps 
of Engineers, U. S. Army has relieved 
Thomas H. Jackson as president of the 
Mississippi River Commission and as divi- 
sion engineer, Lower Mississippi Valley 
Division. The position of president of the 
commission carried with it the temporary 
rank of brigadier general. General Jack- 
son, who now reverts to his permanent 
rank of colonel, was assigned as president 
of the commission in June, 1928 and thus 
completed his four-year term of duty in 
that assignment in June of this year. He 
has been assigned to Norfolk, Va., as divi- 
sion engineer, South Atlantic Division, the 
position vacated by Col. Ferguson upon his 
transfer. 

——— fo 


Protest Growing Taxation 
Of Highway Users 


Representatives of some 50 national agri- 
cultural, industrial, and private motor- 
vehicle using groups met in Washington 
on June 28, to discuss the growing use of 
automobiles, automobile parts, and fuel as 
a basis for taxation. At the conclusion 
of the session an informal highway users 
conference was decided upon as a clearing 
house for information. An advisory com- 
mittee was created to devise a plan of 
operation that would prevent the further 
spread of such taxes. 

It was noted in the discussion that the 
new Federal excise taxes will add $258,- 
000,000 to the special taxes now assessed 
against vehicle users. Gasoline taxes now 
amount to from 110 to 125 per cent of the 
wholesale cost, and tax evasion has in- 
creased to serious dimensions. 


~~ fo 


San Francisco Engineers Declare 
Competence in Bascule Design 


Because of the wide circulation in Cali- 
fornia of reports to the effect that bascule 
bridge patents would be infringed if the 
designs for a proposed bridge in Petaluma, 
Calif., were executed, the board of directors 
of the San Francisco Section, American 
Society of Civil Engineers, has adopted 
the following resolution: 


WHEREAS, it has come to the notice 
of the Board of Directors of the San Fran- 
cisco Section, American Society of Civil 
Engineers that malicious rumors are being 
circulated that the bascule bridge recently 
designed by one of our members for the 
City of Petaluma probably infringes on 
patents, that the city will have to pay 
damages for such infringements and that 
only the original holder of many of the 
= is fully competent to design bascule 
ridges, and 

WHEREAS, it is common knowledge that 
the patents covering essential features of 
bascule bridges have expired and that no 
royalties or damages can be collected on 
such patents, and 

WHEREAS, the structural engineers of 
this region and members of this soicety, in 
particular, are fully competent to design 
bascule bridges without infringing patents, 

NOW, THEREFORE, BE IT RESOLVED, 
that the board of directors of the San 
Francisco Section of the American Society 
of Civil Engineers condemns the circulation 
of such rumors and expresses full con- 
fidence in the ability and integrity of our 
local bridge and structural engineers, 

AND, BE IT FURTHER RESOLVED, 
that the secretary of this section be in- 
structed to forward copies of this resolution 
to the members of the City Council of 
Petaluma and to the Chamber of Com- 
merce of Petaluma, 
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Launch Turbine Dipper Dredge 


The hull for one of the first steam tur- 
bine dipper dredges ever built was launched 
June 22 at the Manitowoc (Wis.) Ship 
Building Corporation’s yards for the Great 
Lakes Dredge & Dock Co. The Bucyrus- 
Erie Company is the general contractor. 
The length of hull is 120 ft. width, 
44 ft. and depth, 11 ft. The dipper is to 
have a capacity of 6 cu.yd. Two oil-fired 
boilers will furnish steam for the 550-hp. 
main hoist turbine. Accommodations for 
34 men will be available on the “Turbo,” 
as the dredge was christened. A fuel oil 
storage of 20,000 gal. is provided. The 
cost will be $300,000. 


fo 
SOCIETY CALENDAR 


AMERICAN SOCIETY OF CIVIL ENGI- 
NEERS, annual convention, Yellowstone 
National Park, July 6-9. Fall meeting, 
Atlantic City, N. J., October 5-8. 

NEW ENGLAND WATER WORKS ASSO- 
CIATION, annual meeting, Springfield, 
Mass., September 27-30. 

AMERICAN PUBLIC HEALTH ASSOCI- 
ATION, annual meeting, Washington, 
D. C., October 24-27. 


MICHIGAN CONFERENCE ON WATER 
PURIFICATION will be held October 5, 
6 and 7 at Mt. Clemens, Mich. The 
Medea Hotel will be conference head- 
quarters. 

COLORADO ENGINEERING COUNCIL, 
Denver, clected Robert K. Fuller, archi- 
tect, president; Charles W. Henderson, 
vice-president; Ralph B. Hubbard, sec- 
retary-treasurer. 

ASPHALT INSTITUTE will hold its tenth 
annual a pres conference at New 
Orleans, . during the last week in 
November or the first week of December. 
The conference will be devoted. largely 
to discussion of low-cost road construc- 
tion. Subjects for discussion include 
salvaging of pavements which are in need 
of resurfacing by utilizing inexpensive 
materials, the economic aspects of tax 
diversion and tax evasion, and the neces- 
sity for designing roads for the service 
required of them. 


fo 
Personal Notes 


_ BEVERLY C. Dunn, major, Corps of En- 
gineers, has been assigned to succeed Cot. 
L. V. Frazrer, as district engineer of 
Jacksonville, Fla. 





E. H. Cameron and M. F. Freeman, 
who have been with Jackson and More- 
land have joined Arthur L. Nelson as 
members of the firm of Arthur L. Nelson, 
engineers. 


E. J. Bayer, heretofore division engineer 
for the Big Four Railroad at Indianapolis, 
Ind., has been appointed division engineer 
of the Cairo division, with headquarters at 
Danville, Ill. 


T. M. Carey has been appointed engi- 
neer of maintenance and service in the 
Cleveland utilities department. Mr. Carey 
formerly was associated with James B. 
Clow and Sons. He will be in charge of 
maintenance at all plants, formerly under 


. the charge of several men. 


Mayor A. K. B. Lyman has arrived in 
Duluth to assume the duties of United 
States district engineer, succeeding Mayor 
P. C. Buttarp. Bullard, having completed 
a four-year assignment at the Duluth- 
Superior port, has been transferred to 
serve as an instructor at the command and 
general staff school. Major, Lyman was 
formerly stationed in the Philippines. 





SamvueEL H. Dickinson, a member . 
the firm of Morse and Dickinson, consu!: 
ing engineers of Boston, has been a; 
pointed chief engineer of the New Ham; 
shire State Highway Department. Her 
tofore, Highway Commissioner Frederi: 
E. Everett has acted as chief enginee: 
Before entering business for himself M: 
Dickinson was from 1900 to 1926 wit 
the Massachusetts Department of Publi 
Works. 


WENDELL M. ReEep, chief engineer of th 
Irrigation Service of the Bureau of India: 
Affairs, under whose supervision th 
Coolidge Dam was constructed, retired o: 
June 30. Mr. Reed has been in govern 
ment service since 1903, first with th 
geological survey, and then with th 
Reclamation Bureau before assuming 
charge of the Irrigation Service of th 
Bureau of Indian Affairs in 1912. 


silat 


Obituary 


Joun Francis SMITH, engineer in 
charge of construction in the state highway 
service at Salamanca, N. Y., died June 26, 
of spinal meningitis, He was educated at 
St. Bonaventura College, Olean, N. Y., and 
Ohio Northern University, Ada, Ohio. 
He is survived by a widow and his parents. 


Wiiit1am WHEELER, formerly a consult- 
ing engineer of Boston, died at his home 
there on July 1. Mr. Wheeler was 81 
years old. He was a member of the first 
class to graduate from Amherst Agricul- 
tural College. In his studies of engineer- 
ing he specialized in hydraulics and soon 
after graduation took up the design, and 
later the construction of municipal water- 
works. He was both engineer and con- 
tractor (as Wheeler & Parks) for the 
water supply system of Braintree, a suburb 
of Boston, and was engineer for the water- 
works of Concord, Canton, and Water- 
town, Mass. The firm of Wheeler & Parks 
(later Wheeler Bros.) built and owned 
a number of waterworks under franchise. 
Mr. Wheeler devised the “Wheeler filter 
bottom” consisting of spheres above the 
strainers of mechanical filters. 
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Encineprinc News-Recorp is a consolidation of Engi- 
neering News and Engineering Record, effected in 1917. 
The Contractor was consolidated with Engineering News- 
Record in 1918. 


Enfgineering News was founded in 1874 by George H. 
Frost, as The Engineer and Surveyor, which title subse- 
quently became The Engineer, Architect and Surveyor. 
then Engineering News and American Railway Journal 
and finally Engineering News, under the editorships of 
D. MeN. Stauffer, A. M. Wellington and Charles Whit- 
ing Baker. 

Engineering Record was established in 1877 by Henry C. 
Meyer as The Plumber and Sanitary Engineer. The 
name was subsequently changed to The Sanitary Engi- 
neer, Engineering and Building Record, and, finally, to 
Engineering Record. During his ownership of the paper 
Mr. Meyer was directly responsible for the editorial 
policy. John M. Goodell became editor of the paper in 
1902 and was succeeded in 1913 by E. J. Mehren. 


E. J. Mehren became editor of Engineering News-Record 
at the time of the consolidation in 1917, and was suc- 
ceeded by Frank C. Wight in 1924. In July, 1928, 
F. E. Schmitt was appoizted editor. 

The editorial staff comprises: New York: F. E. Schmitt, 
editor; V. T. Boughton, managing editor; C. 8. Hill, 
W. G. Bowman, H. W. Richardson and F. W. Herring. 
Chicago: W. W. De Berard. Southeast: 8S. T. Henry. 
San Francisco: N. A. Bowers, J. I. Ballard. 
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July 7,1932 — Engineering News-Record 


Construction Equipment 
and Materials 


Light Portable Conveyor 


A new light-weight portable belt con- 
yeyor has been introduced by the Jeffrey 
Manufacturing Co., Columbus, Ohio. The 
machine was originally designed for the 
handling of anthracite coal, but it is prac- 
tical for unloading or reloading sand, 
eravel, cinders, crushed stone, bituminous 
coal and coke. Its rated capacity is 50 tons 
per hour, and it is powered with either 


Jeffery Manufacturing Co.’s portable belt 
conveyor. 


electric motor or gasoline engine. Anti- 
friction bearings are used throughout. The 
boom is of standard truss construction with 
the upper chords of the truss serving as 
skirt-boards. A sheet-metal cover over 
the return belt adds to its rigidity» The 
boom is balanced on 42x3-in. roller-bearing 
swivel wheels. Discharge height is regu- 
lated by a self-locking winch. 


- Se 


Road Drag for Mixing 
and Leveling 


A new mixing and leveling drag, specially 
designed for mulch or retread work, is 
announced by the Galion Iron Works & 


Galion mixing and leveling drag 


Manufacturing Co., Galion, Ohio. The 
new machine accomplishes a thorough mix- 
ing of the road material and levels it ready 
for rolling. It has 15-in. moldboards and 
double bevel blades for edges. It is fur- 
nished with direct tractor hitch, rubber- 
tired wheels, Timken wheel bearings and 
inclosed lift-gear cases operating in grease. 
A wide range of adjustment is provided by 
the controls. The machine provides fur- 


. ther adjustment of the strike-off blade and 


the drag unit. The strike-off has a three- 
piece blade, adjustable for crown. An 
automatic edger, 22 ft. long, is built into 
the machine to prevent choppy road waves. 
The width of the drag is 10 ft., and the 
rear ‘strike-off is 11 ft. wide. 


*Jo——— 
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Business Notes 


CONSTRUCTION MACHINERY Co., Water- 
loo, Iowa. has been purchased by P. L. 
Bryant and associates. Mr. Bryant, who 
is president of the Bryant Paving Co., 
becomes president of the machinery com- 
pany. Laura B. Bryant is vice-president, 
and L. S. Holden is secretary and treas- 
urer. The purchase includes the entire 
assets of the company, which involve a 
plant in Waterloo, of 85,000-sq.ft. floor 
space, on a seven-acre tract and a large 
warehouse in Philadelphia. An intensive 
sales campaign is to be started seon, 
directed through the nation-wide sales and 
Fog organization built around 75 job- 

rs. 

Biaw-Knox Co., Pittsburgh, Pa., an- 
nounces the appointment of Merrill G. 
Baker as executive assistant to Albert C. 
Lehman, president of the company. For 
several years Mr. Baker was associated 
with Ford, Bacon & Davis, Inc., engineers, 
New York, in the capacity of assistant to 
the vice-president. 

UNIVERSAL ATLAS CEMENT Co., a_ sub- 
sidiary of the United States Steel Corp., 
announces the election as _ vice-president 
of F. L. Stone, general sales manager, and 
Paul C. Van Zandt, assistant to the presi- 
dent in connection with operations and 
engineering. 


Safety Clamp for Drills 


A new safety clamp for diamond cor 
drills, known as the “Bulldog” clamp, is 
announced by the Sullivan Machinery Co 
Chicago, Ill. The body of the clamp 


New satety clamp for diamond core-drills. 


roughly square in shape, with a gate or 
hinged opening, enabling the clamp to be 
put over the hole quickly or removed from 
it while the rods are in the hole. The 
opening through the body of the clamp is 
circular and forms a smooth tapered bowl, 
of larger diameter at the top than at the 
bottom. The drill rod passes through the 
center of the hole and is gripped by jaw: 
There are four of these jaws, arranged in 
pairs, having cut teeth, heat-treated on 
their inner faces, to engage with the smooth 
rod, and with their outer faces rounded 
and tapered to conform to the bowl. When 
the jaws are set, the weight of the rods 
tends to pull them down into the bow!, 
and the greater the weight the tighter the 
jaws grip the rod. The angle of taper oi 
the bowl and of the back of the jaws per- 
mits them to lock firmly against the rod 
without jamming in the bowl when they 
are to be released. 


~~ ~<fe——— 


New Equipment in Brief 


Water Meter—The Worthington Pump 
& Machinery Corp., Harrison, N. J., an- 
nounces the model GA _ positive-displace- 
ment disk-type water meter. It is claimed 
that the new meter is highly accurate for 
extremely low flows as well as for inter- 
mediate and high flows. It is built in sizes 
from $ to 2 in., with normal flow limits 
from 1 to 160 g.pm. The gear train as- 
sembly comprises four cast-bronze gears 
and four pinions, all rigidly fastened to 
monel metal spindles that revolve in hard- 
rubber bushings. The measuring chamber 
is in two sections, held together by a snap 
joint without screws. This construction 
permits the case to separate without dis- 
tortion in the event of freezing. Additional 
protection is secured by a cast-iron frost 
bottom on the smaller meters. The stuffing 
box is cast on the main case instead of 
being a part of the train or register box. 

Tractor Crane—Announcement has just 
been made that the Loadmaster manufac- 
tured by Bucyrus-Erie Co., South Milwau- 
kee, Wis., will now be available with either 
Case or McCormick-Deering power, and 
that the capacity of the crane has been 
increased to 4,500 Ib. With its increased 
capacity the machine may be used as a 
stationary revolving-boom crane, as a crane 
traveling with its load or as a tractor. 
It is furnished with either wheel or crawler 
mounting. 
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Business Side of Construction 


June Average Weekly Contracts 
Slightly Below May 


Heavy engineering contracts reported 
during the month of June (five weeks) 
amount to 117 million dollars, an average 
per week of $23,379,000, compared with 
a total of 105 millions for May, an aver- 
age per week of $26,270,000. The weekly 
average of contracts let in June, 1931, was 
$49,082,000. Cumulative contracts for the 
first six months of the year total 599 
millions, or 60 per cent below last year’s 
figures of 1,394 millions for a_ similar 
period. Contracts let for streets and roads 
accounted for the major part of the past 
month’s construction, reaching a total of 
$42,500,000. Highway work awarded in 
May amounted to $33,347,000 while the 
June, 1931, contracts for this class of work 
totalled $62,471,000. 

Public works contracts are far in the 
lead over private contracts. Public and 
private contracts for June amounted to 


$91,238,000 and $25,65%,000 respectively, 
and for the six-month period $392,169,000 
and $206,361,000 respectively. The largest 
single contracts let during June were for 
two public buildings in Washington, D. C., 
the Interstate Commerce Commission 
building, $8,846,000 and the post office, 
$7,980,000. 


(i 


Construction Materials 


Cement—Price of cement declined dur- 
ing the month in several cities, notably 
at Atlanta, Baltimore, Boston, Montreal, 
and St. Louis. Mill prices increased at 
Independence, Kan., and Waco, Tex. 

According to the U. S. Bureau of Mines, 
the portland cement industry in May, 1932, 
produced 6,917,000 bbl., shipped 8,048,000 
bbl. from mills and had in stock at the 
end of the month 25,365,000 bbl. Pro- 
duction in May, 1932, showed a decrease 
of 50.6 per cent and shipments a decrease 
of 43.3 per cent as compared with the same 


ENGINEERING CONSTRUCTION CONTRACTS REPORTED 


New 
England 


Waterworks 

Sewers.. 

Bridges, ‘public 

Excavation (exe. federal) 

Streets and roads. 

Federal governmant 

Unclassified, —- , 

Buildings, public (excluding federal) 


Total public 


Buildings, industrial 
Buildings, commercial. 
Bridges, ene 
Unclassified, private 


Total private 


June, 1932. 
May, 1932 
June, 1931 

Six months, 1932 
Six months, 1931 


Thousands of Dollars (000 Omitted) 


Middle South Middle 
Atlantic West 
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month last year. Stocks at the mills we: 
14.2 per cent lower than a year ago. 1! 
relation of production to capacity in Ma 
was 30.2 per cent, an increase over t! 
three previous months, which showed f{: 
April, 24.8 per cent, March, 21.3 per ce: 
and February, 18.7 per cent. In May 
1921, production was 62.8 per cent « 
capacity. 

Steel—Steel prices held steady durin 
June, in some instances showing sligh 
increases, in the face of the lowest pro 
duction figures for years. Output ha 
dropped at the present to 15 per cent « 


capacity. Structural shapes and plates in- 
creased 10c. to $1.60 per 100 Ib. base a: 
Hot-rolled sheets advanced 


Pittsburgh. 
15c. per 100 Ib. at Birmingham to $1.85. 


Revised figures of production of stee! 


ingots for the month of May show a: 


output of 1,107,424 tons, 20.11 per cent oi 
Output of steel ingots has stead- 
ily decreased since the first of the year. 
The total production of steel ingots for 
the first five months of the year was 
6,678,902 tons, 24.26 per cent of capacity, 
compared with 13,182,609 tons represent- 
ing 48.10 per cent of capacity for a similar 


capacity. 


period last year. 


IN JUNE, 1932 


United States 


Six Months 
1932 1931 
34,566 
. 35,773 
5,247 51,160 
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91,238 793,145 
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14,953 313, 2S 
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Lumber—Several cities report a drop in 
retail lumber prices. Pine and fir form 
lumber declined from $3 to #4 per M in 
Boston. Fir is off $1 from previous quo- 
tations in St. Louis. Pine increased a like 
amount in Pittsburgh, with fir showing 
gains of $2 to $8 in the same locality. 

Shipments of lumber from the first of 
the year to June 18 total 3,269,159 M ft., 
63 per cent of last year’s shipments for a 
similar period. Cumulative production 
totals 2,532,067 M ft., 52 per cent of that 
of last year. This production: is considered 
22 per cent of normal and 40 per cent of 
the average of the past three years. 

oor 


Employment and Wages 


Recent estimates place the number of 
unemployed in the country between 9,000,- 
000 and 11,000,000. The American Fed- 
eration of Labor places the figure at 
10,634,000 for March, which is said to be 
increasing at the rate of 280,000 per month. 


New York City—The six-week strike 
of building trades was ended June 16 with 
the establishment of a base scale of $11.20 
per day. An agreement was signed to be 
effective until Dec. 31, 1933. 


Batavia, N. Y.—Union bricklayers work- 
ing on the Attica prison have accepted a 
reduction of $2 per day, making the scale 
$10. 


Pittsburgh—Plumbers voluntarily reduce 
scale from $13.75 per day to $12. Plaster- 
ers are on strike. There is no agreement 
on union common labor rates. 


St. Louis—Less than half of 18,000 mem- 
bers of Building Trades Council working, 
and only 30 per cent are on full time. 
Across the river in East St. Louis union 


carpenters have accepted a reduction from 
$12 to $10. 


Dallas—Welfare department labor, util- 
ized on sewer, water and other day labor 
work, will receive a minimum of 18c. 
per hour, to be paid in groceries, against 
a previous minimum of 30c. 


Richmond, Va.—Union bricklayers have 
voluntarily reduced the scale 16%c. from 
the former rate of $1.50 per hour. 


Engineering News-Record 


Construction Cost and Volume Index Numbers 


The July Cost Index (153.36) is 1.3 
per cent over that for June, but is 
11.8 per cent below that for July, 1931. 
It is slightly higher than it was for 
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Syracuse, N. Y.—Bridge and structural 
ironworkers eae agreed to accept $9 per 
day for ornamental ironworkers and $8 
for reinforcing steel workers. 


Peoria, [l1.—The first major change in 
scales for five years has been agreed upon, 
with general reductions in all trades. The 
new scales, effective for one year, are: 
bricklayers, plasterers, $1.25; carpenters, 
lathers, hoisting engineers, $1.00; struc- 
tural steel workers, plumbers, electricians, 
$1.05; laborers, 65c. 


Indiana—A total of 6,441 men are now 
employed on Indiana highways, including 
215 office workers, according to Ralph E. 
Simpson, assistant highway director. 

Minneapolis—Severe wage cutting on 
part of some contractors is reported, in 
one instance union bricklayers said to be 


. working for 55c. per hour. 


CURRENT BUILDING AND CONSTRUCTION TRADES WAGE RATES PER HOUR 
Advances since last month are indicated by heavy type, declines by italics 
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the previous three months. The 


Volume Index (134) 


June 
is 12 per cent 


below that for May and is 46.1 per 
cent smaller than that for June, 1931. 


N.B.-R. Cost 
July, 1932. _.. 
June, 1932.... 
June, 1931.... 
1931 (Average)..... 181.35 
1930 (Average).... 202.85 
1913 average... 


. 153.36 
152.20 
187.23 
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May, 1932 
May, 1931.... 


100.00 
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September... 
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1932 
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March..... 
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Contracts and Capital 


CONSTRUCTION 
(Thousands of Dollars) 
Weekly Average 


June June 
1931 1932 


$5,039 $6,240 
26,395 11,784 


31.434 (18,024 
5,172 


17,647 
$49,081 $23,196 


Federal government 
State and municipal. 


Total public. . 
Total private. 


Week's total. 


Cumulative, Jan. | to 
date: 
1931 construction 
1932 construction 


Decrease, 58 per cent. 
NEW PRODUCTIVE 
(Thousands of Dollars) 


Weekly Average 
June, June, 
1931 1932 


NS SS ea Newecn . $23,750 $16,000 
, 2,500 


Private 
Week's total $42,500 $18,500 
Cumulative, Jan | to 
date: 
1931 new capital 
1932 new capital. 


Decrease, 7! per cent. 
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Current Prices of Construction Materials 


Building Materials 


PORTLAND CEMENT — Prices are for carload lots. 
cloth bags add 40c. per bbl.; in non-returnable paper bags add 15c. per bbl., to 


following net prices: 


Baltimore...... 


Chicago........ 
Cincinnati...... 
Cleveland...... 
ae 
EE 62000 
Detroit......... 
Jersey City..:.. 





Current mill-prices per barrel to dealers, for carloads of 132 barrels or over, 
without including charge for four bags, f.o.b. 


table: 

Aden, DEI. oo ac vtcccesess $1.20 
I DE. a hcvebeduese 1.10 
Se a. 5 beens ecoeannes 1.75 
Hannibal, ~ chee awe ese 1.10 
STL, BEE cncin cna cdanee 1.21 
eeu Wo tas wie vw a 1.35 
DRORRGR RIUM Scns dc bc ah Fveen 1.06 
SOUR, Ben cob on cdevacecadece 1.10 
aE So ch ds-s besa eee oe 1.10 
Pee SE Ser eye eee 1.10 





SAND AND GRAVEL — Per ton, carload lots, rravel, size 3-in.: 


Atlanta........ 
Baltimore...... 
Birmingham, per 
PRON. ck v.2ns 


F.o.b. Delivered 


2.02 $2.08 
cose 1.77 
1.83 1.93 
-58 1.68 
1.18 1.53 
1.52 1.64 
1.25 1.50 
2.23 2.38 
“ae 2.40 
1.47 1.80 
1.53 1.63 


cu.yd. 





Chicago, per cu.yd.............05+5 


Cincinnati...... 
Cleveland...... 
Dallas, per cu.yd 


Denver, Pe? CU.Yd.... 0. ccc cece ese 


SE ices a 0's v0.10 
Kansas City.... 


RIND. 3'5S4-0-2 d- Og 0 8 'oe Cbs ete 0% 


Minneapolis... . 
Montreal....... 
New Orleans... . 


New York, percu.yd............. a 


Philadelphia. .. . 
Pittsburgh...... 
Oo ea 
San Francisco 


Seattle, per cu.yd 


*Cuyd. 


CRUSHED STONE — Per ton, size |}-in. 


Atlanta........ 
Baltimore...... 
Birmingham... . 
Bostom......... 
Chicago, per cu.y 
Cincinnati. 

Cleveland 

Dallas, per cu. ‘yd., 


Denver, granite, per cu.yd., 2,700 lb. wet 


Detroit.. ia 
Kansas City. a 


Minneapolis. .. . 
Montreal 


New York, per cu. yd., 


a 5 
Pittsburgh. . 
St. Louis...... 


San Francisco, trap rock. . 
Seattle, per cu.yd., 3,000 Tb.. 


CRUSHED SLAG— Prices for carloads, per net ton, at plant: 





READY MIXED CONCRETE — Per cu.yd., 


Atlanta 
Birmingham. . . 
Boston. . 
Cincinnati 
EPRNE Sse es 


Los Angeles........... 





eS) eee 


Sa 





DO, oc... cas vgbancavcedsee 
ENE ii aacnsuees teGMerbasees oF van 
Sys ii cede pao hikes o5o 

IES RE Cyt RE Se 
Western Penney lvania. 
BOONE Kn ek sei badass 
CONCRETE BLOCKS—Standard, 
Birmingham (5x8x12)...... $0.084 
Pi 66a haa ieee < .17 
Brooklyn and Queens...... 12 
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For cement in returnable 
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in., hollow, delivered to job, each: 


1:2:4, delivered 50 cu.yd. or more: 


Price advances since last month are indicated by heavy type; declines by italics 


HOLLOW TILE—Building tile per block, delivered to contractors in Jo: 
2.000 pieces or over: 
4xi2x12 0 6xi2x12 = 8x12x12 10xt2x12 12x12 
$0.09 $0.11 $0. 13 $0.20 $0.2 





RENE 6 ceceiins ct en ° 
PENG. o3)5 cb ccces . 10* .14 .20 .22* ; 
Birmingham........- .089 ~122 . 167 219 a2 
PO hcccinndes ee 075 11 . 135 195 iy 
SR eee - 0484 . 063 .09 1179 = 
Cincinnati........... 06815 09485 .129 - 165 18 
Cleveland....... Aas 048 066 .09 117 1 
cae ee ieionee . 084 121 159 177 2 
Ea vcndancuse - 085 135 .175 19 2 
PO Racscnccedese .0505 1 145 1175 2 
Kansas City......... 0755 092 15 17775 2 
Los Angeles 09425 . 134 ~ 2325 3 
Minne. polis 0635 . 09395 1232 13425 21 
ew Orleans ~085 -115 16 -225 25 
New York.. 075 .125 gan. eed cee 
MUMMERS eco cds cts eke ey Seen 2388* 2 
canes, 105 14 .215 28 3 
Pittsburgh........... 0435 065 . 088 1165 1 
DR BAM sb voce sees 0 12 16 2 
San Francisco........ 0765 . 105 Se. at adwens 
ie ds phe scene SCG RE ae 
_ *At At plant. 





BRICK — Prices per thousand in carload lots, as follows: 


‘ommon——— Paving 


Backing ——Fac F.0.b 


F.o.b. Delivered F.o.b. Dabvené oo n 





BNE ek Sccec cscs $8.50 $14.00 Oe: Grete $32. 
DOMINO occ ccvices  ~ seeins 2 Te $25@ 35 43 
en Se as 10.00 12.50 20.50 23.00 27 
cenhew ase hae 08 11.00 12.00 25.00 26.50 43 
Chicago eR tae ts a tcne spi) eae 9.00 32.50 32 
Cincinnati............ 13.50 CBee ° Nene 24.00 36 
Cleveland Seka 12.00 WS Sa we 24.00 33 
EO cit cccandetast! weehe ee ee 23.00 25 
Denver.. RS Sal cee Sener Sean 40 
Detroit... ... 11.50 12.50 26@ 30 28@ 32 25 
Kansas City. 12.00 13.00 20.00 23.00 35 
Los Angeles. 8.00 8.50 24.00 24.00 
Minneapolis. . paige i ey ee SS NT me Se 30.00 
EN eee Gee etek 35.00 
reat vane Weta cess 10.50 14.50 40.00 45.00 40 
A aE Gas eeeas se 9.50 11.00 28.00 30.00 45 
Pifadelphia Ni aes ieee i vrai aes eee ads 25@ 30 40 
Pittsburgh............ 8.00 10.00 18.00 22.00 25 
DRS Cues sr meses. T¢de0 he Ra ee ene 22.00 30. 
PO UND el sak Sk geese DOE 829 wecigharis Act wae 45 
SOR eerie POE: etwas uth chap 48 


12.00 
*2}x8jx4-in. +34x84x4 in. 


LIME — Prices of hydrated, per ton, in paper; lump, per 180-lb. bbl., net: 
Hydrated 





Common 





Finishing 


Common Lump, 
F.o.b. Delivered F.o.b. Delivered F.o.b. Delivered 





ME ioe énci ak txe $13.50 oi. 00 $11.50 4s - Saleh $2. 
Baltimore. . reas PS. EAA hac 
Birmingham. Ks anes i100 ahve 12: 00 1. 
Boston....... - 17.00 19.00 11.00 12.00 2. 
NODS cod icenewt's = saws Bee eee 14.00 2. 
CR crocs éve e's 11.00 12.00 9.40 10.40 ae 
Cleveland........... 10.50 14.00 8.50 12.00 a 
IS S50 6 db hbo laic tis 2) eben mee. seein cee 2. 
Sign eho Ce ss oi meee MO. > teas 22.00 . 
BOON: pies a He's a. 8.90 14.00 Tine Saree ects a 
ON es ease ounces BS 656h0 > een ‘ie 2. 
Ee eee ee. saan 5 eS aS es 2. 
Minneapolis......... ..... OeTe. eeu SPO. xcs e. 

DN iis haan 4 ce oe 18.00 oe Sa Keane 
New Orleans......... 14.75 22.50 11.58 14.00 1.66 
ge Cre 10.7 14.00 8.60 12.50 2.25* 
POR cn caine es: waters We aan Re sie alata 1 
Pittsburgh........... 11.50 = 13.00 10.75 12.25 1.85 
USUI 4 & on 6- Sic ne5 akelen OO8  aaavs -40t =11.50t 1 
a aeee pas eel W908? ees an 1.59 
DRS PAUM ENOTES dete Ee 24.00 “eeu 





LIMESTONE— Mill blocks, f.o.b. sidi 


sing per cu.ft.: 
New York: aa buff, $1.37; — gray, $1.47; Standard, $1.57; Selected 


gray, $1.57; Selected buff, $1.67. 
Boston: Rustic buff, $1. 43; Standard, $1.56; Selected buff, $1.70. 


Pittsburgh: Rustic buff, $i. 56; Standard, 1. ‘28*; Selected b , $1.86. 
Atlanta: Standard, $1. 26. 


*At __*At quarry 





SLATE—Roofing, f.o.b. quarry, Bangor, Pa., net, per square; 
BM Se Lael gas oa canbe vans ho hiben Bouee ws bk 





* 25@$9. 50 
$38 7.50 





Road and Paving Materials 





PAVING STONE — Granite. lots of 50,000 blocks, 4x8x4-in., dressed, f.0.b. ‘ity: 
° 


Atlanta 


SuSE Mis Heed GUA MASc 5 do peo epee Es Cae CER Se d 
POUING ssi ce sgvenvecscedavecses tpodse eb euckeehers 00 per eq. a 
PES civ P hansen 60s sev ouCR Ned ecnwes eee eubeu 76. os eee a 
ids x0h.css Khe chee ehdensbd sca busyees ¢ dy ewan eek ee 100.00 per M. 
SND AUS. cdivs-e pds Venn ds sds s trenbeetess danaaee 3. 80 persq.yd 
Cs i60baos aun cVCK DS babs eoakep kcbiveneiees ean 110.00 per bt. 
SINR bb cr octh va Uaen Facade haces es inchs Cana eeRee en 95.00 per M. 
SEIN 5 Sc ewbc day kee 6b cd teens anand’ ies eaten 2.80 per sq.yd 
NNN ci nc vines bban sete s hoesdhintaetaseawbusahs 3.75 persq.yd 
MIN, FR Blog Sy ov 46 wees e Ve uebdiedwaneees cae aeebeel 2.80 persq.yd 
I taka 3 as a oro w 6:4 ae n'da RAK WA al eae eee eee 104.75 Sar bt 
CNN ss ca cc ko anh ae bea Van bibn ie nae bee 2.80 per sq. 
Nk GE wine kk x hia wae ase toa ates en eh ae Cav 120.00 per M. 
PD, SUED. suse vh'cg es ch otwuee ceihiy nia teekee 115.00 per M. 
I actin Cla BKK cade ae Mee kita Si Tes 115.00 per M. 
DE ONE Oo Foc Cea cy ha Seka we vkeee eed choy eaeees 3.10 persg. 








—Ws 


8.00 








a. 
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Current Prices of Construction Materials 


Price advances since last month are indicated by heavy type; declines by italics 


Road and Paving Materials—Continued 


snes 
WOOD-BLOCK PAVING — Prices f.0.b., in carload lots: 


Size of Block Treatment Per Sq. Yd. 
34 16 .25 


ow 
NNN — oN 


ct IRBING—Per lin.ft., 5x16 in., straight, rough, f.o.b., in carload lots: 
Atlanta . $0. ‘$ patos... - 
ew Yor 
—e, -70 Pittsburgh 
.60 St. Louis 
LLL LL LL 
ASPHALT— Paving s pommel, f.o.b., perton. Packages are 350-Ib. bbi. or 425-Ib. 
Tank-car 
or -boat 
$14. 
12. 


Packages 


Detroit. 
Kansas City (f.o.b. refinery) 
Los Asa ; .o.b. refinery) 

+ Gemente) 

J. (Trinidad) 
a) (f. o.b. Twin Cities) 
va (f.0.b. factory) 

re ead, .o.b. eee 

refinery) 


eeeossss 
ss8esssss 
SeSssnnsslUns: 
sssssss 


efinery. 


LIQUID ASPHALT — Residual, hot application, f.o.b., in tank cars. 8,000 gal. 
minimum, per gal.: 


Pi ttsburgh 
St. Louis (at refinery) 


appli 
Cincinnati, f.o.b. refinery 
New York, 
Pittsburgh 
St. Louis, a) plied 
Seattle, f.0.b. 


Iron and Steel 


PIG IRON — Furnace, No. 2 foundry, per gross ton: 
Current 


16.00 
Pitts- 


burgh 
STRUCTURAL SHAPES AND PLATES, 
100 Ib., base, carload lots $1.60 
NCRETE REINFORCING BARS, Zin., 
100 Ib., carload lots. 1.60 
per 100 ib., carload lots: 
ied No. | 
Hotrelled 


Mo. Ago Yr. Ago 
$11.00 $12. 
16.00 17.00 


Birming- Cleve- 
Chicago ham land 
$1.70 
1.65 


1.65 


$1.75 


ete dian per 100 Ib., base, carload lots 
WIRE N 100 Ib., 00 Ib. base, carload lots 
HEAVY MELTING STEEL SCRAP, N 

per gross ton, at consuming point 


o. 1, 


‘Chie 
District Mill 


Ves 
Sruou=s 


NRHOwWwosns 
TISNSES=S SRS 


Sein 


S=é 
os 
on 
Ss; 


TRIANGLE MESH—€ ontinued.: 
Style Weight in Pounds Pittsburgh 
Number P Sq.Ft. Mill 
072P Seek ds 1.30 
097P a J xgseniark . ; 1.68 
aes. aden Ghia . ; 1.03 


. aie ; aa 1. 30 
Weed t+. sige a hike ay ‘ 1.68 


Chicago 
District Mill 


WIRE ROPE—Discounts from manufacturers’ list prices on regular grades of 
bright and galvanized, Eastern Territory, New York. and East of Missouri River: 


Cast steel round strand rope 
Galvanized iron rigging aud guy rope (add to list). 
Galvanized steel rigging and guy rope 
Plow steel round aad 

“Special Steel’’ and extra eam cast steel, round strand rope. . 324% 

Discount 5 points less than discount for Eastern territory: California, ¢ Solorado, 

Kansas, Nebraska, Nevada, New Mexico, North Dakota, Oklahoma, Oregon, 
Texas, Washington and Wyoming. Discount 10 points less than discount for 
Eastern territory: Arizona, Idaho, Montana and Utah. 


EXPANDED M METAL LATH—Per 100 sq. yd.. : painted, f.o.b., 
2.2 lb. per sq. vyd., standard-mesh een lath 
Atlanta $20.00 Los _ 
Birmingham. 14.5 New Orleans 
5.5 Da cdcéecesees ‘ 
Pittsburgh 
St. Louis 
San Francisco 
Seattle 





in carload lots 


*Delivered. 


STEEL FREIGHT RATES — Per 100 lb., effective Dec. 3, 
steel products in the Pittsburgh District, ‘including lates, structural shapes, 
merchant-steel bars, pipe fittings, plain and galvanized wire nails, rivets, spikes, 
bolts, flat sheets (except plamished), chains, etc.; 40,000 lb. per car: 
Atlanta, 36,000 Ib Detroit . 
i Kansas City.. 

New Orleans, 36,000 Ib... 

New York, 36,000Ib...... 

Pacific Coast, 60,000 Ib... . 


1931, on finished 


Chicago 
Cincinnati 


* * All rail. 





Railway Materials and Supplies 


STEEL RAILS—Standard rails have been $43.00 per gross ton since Sept., 1922, 

at which time the price was $40.00; other rails, per gross ton, f.o.b., as follows: 
Pitts- Birming- 

burgh ham Chie: 

$32.00 ‘ $34.0 
28@30 27.00 


Light rails. 
Re-rolled rails 


RAILWAY TIES — Prices f.o.b., per tie, for carload lots: 


6 In. x 8 In. 71In.x9In 


{ Oak, untreated 

4 Pine, untreated 

| Pine, creosoted 
Long-leaf sap pine, untreated 
Dense yellow pine, untreated. . 
White oak. untreated 
White oak, creosoted.. 
Southern pine, untreated. . 
Southern pine, creosoted 


“{ 
| 
ie 
: 


Boston....... 


New York... 


Birmingham... 


Oak, empty cell, creosoted. . 
. sinc treated 

Southern pine, creosoted 

Fir, untreated 

Fir, creosoted 

White oak, untreated 

Red i untreated 

Red oak, creosoted 

Sap pine or cypress, untreated... .. 

Douglas fir, green, untreated 

Douglas fir, empty cell, creosoted.. 

Birch or maple, untreated 1.00 
Montreal... . | Birch or maple. creosoted 1.25 


TRACK SUPPLIES — Prices per 100 Ib., f o.b., for carload lots: 
i ae 


1.19 


WROUGHT STEEL PIPE — Discounts from standard list for delivery from 


ouse, except at Pittsburgh, where prices are f.o.b. mill. 
as follows: !-in., 17c.; 3-in., 76}c.; 34-in., 92c.; 6-in., $1.92. 


| to 3-In. Butt Weld 
Black Galv: 


List prices per ft. 
a te 6-In. Lap Weld 


Galvanized 
44 36. on 
337 ; 51. Phe 
57.2 : 53.8 
53. ; 50. $0," 


44.5 41 
11% oo, 


61 
48% 
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Current Prices of Construction Materials 


Price advances since last month are indicated by heavy type; decines by italics 
| BOOFING MATERIALS—In carload lots, f.o.b.: 


Pipe-—Continued 





CAST-IRON PIPE — Prices per net ton, for bell and spigot pipe, Clase B and 
heavier, f.o.b. in carload lots; gas pipe and Class A, 5° 00 per ton -_ 





6-In. and Over 
Atlanta....... Reka tapos wee yale $41.00 
is <0 nave SN ekee boa cee kad a £38.00 35.00 
Birmingham. . 32.00 £9.00 
Burlington... y 33.00 29.00 
es eek ; 37.40 33.40 
DG ps awe bie 0 Fas Bae yA poe 56.50 45.00 
Los Angeles....... 38.00 35.00 
oe oss whi wn a'e-d ann owe 30.20 27.50 
Pittsburgh 38.50 35.50 
| Sa rere Lo ned amide tO 41.20 38,20 
San Frar Franci ce tits 38.00 35.00 





SEWER PIPE— Prices delivered, per foot, for standard pipe; 6, 8 and 12-in. 
are single strength and 18, 24, 30 and 36-in. are double strength: 




















6-In. 8-In. 12-In. 18-In. 24-In. 30-In. 36-In. 
DE os me cae O08. 425° 9.21. OO. 388 | eS DEES aie cae 
Baltimore......... .10 . 30 en ge See cea $6. 50° 
Birmingham....... .18 0 -54 $1.02 1.95 $3.50 5.00 
OE ea .18 .28 :39 (33 2.22: 4° 3 
GND ede ce es 18 .28 54 1.25 2.25 4.75 6.00 
Cincinnati. ious 108 .21 324 1.05 14.755 3.528 5.4325 
Cleveland......... 135 .21 -405 1.125 2.025 4.824 7.38 
CN 66365508 be 23 .325 586 1.106 1.95 3.68 5.00 
re . 16 23 414 - | ee. Sees Pe ee 
ee Serre 135 21 OS. 3.88 - 2S ATS. em 
Kansas City....... .21 335 52 1.00 BO FSS > See 
Los Angeles....... .2175 2825 5005: 4. 1063:2.034: 3.00 > 00.0% 
Minneapolis....... .18 .23 -46 1.20 1.85 3.23 42% 
Montreal.......... .30 45 ae 599°: ee Asiese 7.20 
New Orleans....... .18 30 .54 COR). Sc seed o.cebeu 
New York......... .13 .21 .42 ee Be of Bae eee ee 
Philadelphia... .... .081 126 . 243 65 1.17 2.376 4.615 
Pittsburgh. ....... 09 18 oar es Ad: 26 3S 
St. Louis..... . 147 235 . 423 1.05 1.80 3.00 3.80 
San Francisco. 175 25 .45 1.05 1.80 3.00 4.50 
Gc canwasees .22 30 .54 1.26 2.16 2.50 5.50 
CLAY DRAIN TILE—Per |,000 lin.ft., f.0.b., in carload lots, 4 in.: 
Atlanta..... a . $50.00 Los Angeles.............. $60.00 
Birmingham 50.00 New Orleans.............. 40.00 
Boston... 43.00 Se. See eee 33.00 
Chicago. . 40.00 Philadelphia.............. 59.00 
Dallas.... 65.00 ee 80. 00 
Denver 75.00 Des oi c'Ss ca Set ba ae es 40.00 = 
Detroit. 40.00 San Francisco (6-in.)....... 67.50 | 
Kansas City. 70.00 REE FASE Pe 60.00 
Miscellaneous 

LINSEED OIL—Raw, in 4-bbl. lots, per Ib., f.o.b.: 
BONG 5b 6 8 ss . $0.06 Minneapolis..............+ 80.066 
Birmingham............. .08 DOOONIOEE «05 cicnnceciaeses 54 
eee tin baad O75 PO COUR. cadena vacnouames 06 
DMO ric ccccvere .073 rere er cre are .07 
Denver. _ Oh: Date: ri ii ca .077 
Kansas City (per gal. ) j San Francisco’ (del). . 1125 
Los Angeles. . “be66 
WHITE LEAD—In oil, per 100 Ib. keg., f.0.b.: 
RARER ES ae $12.50 Los Angeles............... $11.50 
Birmingham....... yee New Orleans ......... sae’ See 
SI 30 sere se beatheee ae WS BR ac vneasstace 12.00 
RS ice ocala ba 2 13.00 avin t cue ehecenre 11.00 
Kansas City....... 12.13 St. Louie. ... 12.00 

Note: Both white and red lead, dry, same prices as foregoing; red i in cil, $1.50 


high her. 
CHEMICALS—W ater, sewage treatment, road work, f.o.b., carlote, New York: 


Bleaching powder, in drums, f.o.b. works, per 100 Ib........... $1.75 
Calcium chloride, 77-80%, flaked, in 400-Ib. eae f.o.b. works, 

MMOS... sins culwiak « 6eb2 bes 6600 6 6<0oaeedeatiueteree es 21.00 
CCIE, GIMENO TN as 6.0 66.0 5-00 59 0a panes ss ceaeenagesse “3s 
Silicate of soda, in drums, f.o.b. works, per 100 Ib.............+. 
ee SE Se ae Lf aera ee ere ts Ise: ,/7 
Sulphate of aluminum, in bags, per 100 Ib.................-.-- 

Sulphate of copper, in bbl., per 100 Ib.................+.----- > 33 


MANILA ROPE—The ae of feet per pound for the various sizes is as follows: 













omy 6-ft.,1-in.; j-in., +ft., ; I-in., 3-ft., 8in.; 1}-in., 2-ft., 5-in.; 1}-in., 1-ft., 
in. Followi ing prices are per tb. “for 3-in. and larger, delivered in 1,200 ft. coils: 
EE SS csc cece uaes $0. 184 Ma CNG. 05 Cen dkewees $0.25 
ND. sca s ha tkivek tas .225 Los Angeles............... .1725 
ee en rrr ere re .20 PEUDRONPEED . 655 cv cee vende 175 
SER. 0d 3 4's:06 naw bees ee 17 EOIN 5.65564 <0:s ead ease «1625 
ia eaunndinns .175 New Orleans 185 
Cincinnati (f.o.b .21 New York.. 165 
Cleveland. 21 Philadelphia 15 
Dallas .25 St. Louis. . 155 
Saat name ta k's 184 San Francisco. * .155 
its Sieceni Gms ond . 185 RR iis a hate e ie nates .175 


BUILDING PAPER —Black, 50-lb. per roll of 500 sq.ft., in carloads, 


f.o.b., producing point................seseseresees en secnescscesees $1.80 
SLATERS FELT—In carloads, ‘loads, per roll, f.o.b., producing eer $0.65 
PREPARED ROOFIN‘:— Per square, f.o.b., in carload lots: 

— Shingles* Strip Shinglest Rollst 
MG a dae cede ccewees ; $5.85 $6.25 $2.05 
NS Soe os oo angel <bean 6.75 6.50 2.65 
Saw io tavcumecaie oi oer 5.25 4.50 2.25 
ERROR Sees ects sie Ganges 2.00 
NR. o's 60h wt eS ae see 5.60 5.50 2.00 
PO ci nianedsned duane 6.50 6.25 2.50 
i ee eg ts gc ks Teens 6.60 2.55 


*Slate finish, sufficient to cover 100 sq_ft. 
+4 in 1, hexagonal shape, with Underwriters’ labe! 
{Slate surfaced, in rolls weighing 85 to 90 Ib 


, ae 


Asphalt Asphalt 

elt, Tar Felt, Coating, Tar Pi 

per 100 Lb. per 100 Lb. per Ga per 1 

NR SiS cat ioeeeee $44. 50t $44. 50T $0.45, $44 

NE cs bi a Saaies ted 2.50 2.50 0.35 Ww 

EE eee or ee 3.25 3.50 1.00 42 

SPUD is 6608s 6 shiceebabcn 2.00 2.00 -90 18 

POEM 5212 Rob osc es wkacs We ck a he 22 

SE Sear 2.4 2.40 344 28 

Philadelphia.............. 2.25 2.25 sae 22 

NING 63 bs 0 0055.c50003 5 2.40 2.40 55 27 
*In 350 Ib. barrels. 

tPer ton. 


WINDOW GLASS—Discounts from latest jobbers list, dated Sept. 15, | 
for sizes above first three brackets: 














-——_Single Thickness— -—Double Thickne: 
Quality B Quality A Quality B Quali, 
DONG oi bris cis a8 xb 85 85% 85% 85 
Birmingham............. 8 91% 899 91 
MTree tise ca xan: 85%, 9076 86% 90 
WMS Las wv kssvoccss se 85% 85 87.5% 89 
Ns oath ois 84@5 86@5 84@5% = 86a 5 
MING ioe ccticecs 91@5% 91@5% 5% 9@ 5 
op eee 87% 89% '% 89° 
Philadelphia... 2/22/27: 88% 90% 88% 90° 
PU asceikiekeh san 87% onan’ 87% 89 
UG ive ciatoele cc @ 10 30% 9@10% %a2 
EXPLOSIVES— Price per pound for dynamite delivered: 
-——Gelatin——~ ——Gelatin— — 
40% 60% 40% 60°; 
NG Ss ison $0.215 $0.2375 Los Angeles.. Ro as $0. 192 
Baltimore........ .21 .225 Minneapolis... . 195 
Birmingham...... aa 1525. Montreal......... 1675 19 
aeeee.. AR RISES .225 van New Orleans...... . 195 .22 
Chicag ae . 195 New York........ 245 2675 
Gineimnaii . 0.b.). .22 .245 —— ve wae 215 24 
oS SS Ir . 28 .30 i BMG sc cbcsue 1975 217 
Denver. . . 19% .21* San 1 re Sekew 155 18 
Kansas City, Mo.. 2025 -SGRe > MRR ca ciccises 1525 175 
*F.o.b Louvien: 
Lumber 
LUMBER—Per M. ft., b.m., No. | Common, rough, in carload lots: 
PINE 
—Ix6In.*— —I1x8In.*— —3x 12 In. t— 
F.o.b. Del. F.o.b. Del. F.o.b. Del 
NG ES os sa 56a tkkss ee SASF i vsse'es $35.00 $45.10 
ASS okie etcce. Sweet ay silane: Senkeck: we wens 70. 00 
DUB Seve ccssie Wietas ie waduas SEP ~osnive 18.00 
PR Ge cucba ce cue eS 32.00 7.00 84.00 39.00 42.00 7.00 
Chis cab Vakeaks.. pis dues Meenee 23k oa" eRe Oo bashes 62.50 
CN aaaahck ie sienkecdes | eros BOO Se bee 35.00 
Se a ee ee rT eT ere et eee ee 52.00 
NS SK gids b4K6S 6 54 0b- chee BRL. incense dieey 47.50 
BE. 5 266 cee ike sr ee BEGP sina es BG Sauees  deveke Ries 
iin 5 ces er Shas 29.00 29.00 30.00 30.00 32.00 32.00 
Kansas City............ 21.00 ses Poe cask es 28.00 52.00 
DNR 6S cvs cok SaUeRh teas S Ceetaet whhtue : aa ee ot hac 
DEB Saas. o's cide eaevak PULOe scars 6.) Ne Oo wemwen 36.00 
PUNONI Ss i a6 c88s abe sere SOO sixes 67,08 «... 
POE ION, oi. sv owcedS. peewee SRiae.. akeaae Swe. eee 52.00 
New York.. 25.00 25.00 24.00 26.50 25.00 27.00 
RUNES sid osgivaess. Sepeus SOD esseee 32.08 ...... 46.00 
De SOMME esses VAS i es 23.00 28.00 24.50 29.50 47.00 52.00 
FIR 
—Ix6In.*—. —Ix8In.*— —3x 12 In.t— 
F.o.b. Del. F.o.b. D F.o.b. Del. 
I i. is wi ep cae a ae > ROA oat. share 6 ae eh ees ahaa hee $46.00 
Me ee waging sy Wea $28.00 $33.00 $30.00 $35.00 $833.00 38.0) 
Chicago sie die wank ook aa 44.52 
CRD Sos 50d 6 ieee dd) ARC. hide oe ERE Uae ear Renee 42.50 
CD inks oo 59.5 60:.00'0 > Kighbiee  Neeseke Sehtas Seka! tee 52.00 
allas... 38.00 40.00 
Denver. . 44.00 49.00 
Detroit. . 30.00 30.00 
Kansas City .50 39.00 
Los Angeles 43.00 45.50 
Minnea 36.00 40.00 
TA Serres | RR Fk 42.50 
New York 25.00 27.00 
PEER. oc civesct sdesher sephbet Sorter Daewe ee 3 Benes 28.00 
hag pe adh ae 068s Cin eaCkee OE eaten 52 CE (ance a 58.00 
as MI a shit-dca 3% ain'rk oie 34.00 39./ 
San Foamioce pa iste dace 90.00. sccase 32.00) 
Ic i6u cas cde eceess 10.00 11.00 10.00 11.00 14.00 15.00 


*Form lumber, 16 ft. lengths. tPlanks, 20 ft. lengths. 





PILES— Prices of Nichols Bros., 90 West St., N.Y.C., per linear foot, pe with 
bark on, f.o.b., New York; delivered from barge, 12 to 2c. per ft. ad difonal: 


Dimensions Points Length Barge Rail 
$2 in.-at DURE... so oe cece 6 in 30 to 50 ft. $0.10 $0. 155 
12 in.—2 ft. from butt......... 6 in. 50 to a. ft. 14 -205 
12 in.—2 ft. from butt......... 6 in. 60 to 69 ft. -16 225 
14 in.—2 ft. from butt......... 6 in. 50 to 69 ft. . 195 235 
14 in.~2 ft. from butt......... 6 in. 70 to 79 ft. . 2125 . 285 
14 in.—2 ft. from butt......... 5 in. 80 to 85 ft. .275 385 
14 in.—2 ft. from butt......... 5 in. 85 to 89 ft. 315 452 


. 
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.t 
del 
0.00 
8.00 
2 50 
5. 00 


2. 00 
7. 50 


2.00 
2. 00 


16. 00 


52.00 
7. 00 
16.00 


52. 00 


n.t— 
Del. 


16.00 





Chicago 
Bditorial Stef W. W. DeBerara 
New York San Francisco 

V. T. Boughton N. A. Bowers 
Ww — A Consolidation of Engineering News, Engineering Record J. 1. Ballard 

e laste 

: W. Herring The Sanitary Engineer, and The Contractor Willard Chevalier 
H. W. Richardson Publishing Director 


Engineering 
News-Record 


Editorial Staf 


F. E. SCHMITT, Editor 


fe 


% 


ae a a ea 


Contents for July 14, 1932 


VoLuME 109, NuMBER 2 





Copyright, 1932, by McGraw-Hill Publishing Company, Inc. 


Five-Mile Seawall Built on Precast Piles 





By H. A. Curistie 


Unusual Girder Contour Marks New Concrete Bridge......... 36 
By H. D. H1csporn 
Additional Vacuum Tank Solves Suction-Lift Problem........ 38 


By Epwarp I. McCarrery 


Concrete Lining Plant on Boston Traffic Tunnel 






Sludge Removal and Sale for Fertilizer 


Model Tests Verify Design of Madden Dam Spillway 


Building Mountain Highways in the Big Smokies 


SG aeGeadeedes @é a % 











Pee ce hohe Wh ie Aa) 


bea ba 


Reducing Municipal Costs—IT 


Yellowstone Meeting of Civil Engineers..................... 
American Sewage Treatment as Seen by John D. Watson....... 


Six Months’ Construction Volume 


Editorial........ 









Published every Thursday. Price 25c. per copy. Subseription, domestic, Central and South America, $5 per year. 
shillings. Kintered as second-class matter at the Post Office at New York, N. Y. under the Act of March 3, 1879. Printed in U. 8S. A. 
New York.”” Member A.B.P. Member A.B.C. 


McGRAW-HILL PUBLISHING COMPANY, INC., 330 WEST 42d STREET, NEW YORK, N. Y. 


Faltorial and Publishing Offices: 330 West 424 St., New York; 520 North Michigan Ave., Chicago; 883 Mission St., San Francisco; Aldwych House, London, W. C. 2, 
England, Branch Offices: Washington; Philadelphia; Cleveland; Detroit; St. Louis; Boston; Greenville, S$. C.; Los Angeles. James H. McGraw, Chairman of the Board; 
Ms\colm Muir, President; James H. McGraw, Jr., Vice-President and Treasurer; Mason Britton, Vice-President: Edgar Kobak, Vice-President; H. C. Parmelee, Vice-President 
and Editorial Director; Harold W. McGraw, Vice-President; C. H. Thompson, Secretary. 


Canada, including duty, $7.50. Foreign $9 or 45 
Cable Address “MCGRAWHILL, 









ee aE ARE IPED ONE RIERA 8 


Fugineering News-Record — July 7, 


Current Prices of Construction Materials 


Price advances since last month are indicated by heavy type; decines by italics 


Pipe—Continued | ROOFING MATERIALS —In carload lots, f.o.b.: 


Agpbols Asphalt 
elt, Tar Felt, Coating, 
per 100 Lb. per 100 Lb. per Gal. 


a 


CAST-IRON PIPE : Prices per net ton, for bell and spigot pipe, Class B and 
heavier, f.o.b. in carload lots; gas pipe and Class A, $3.00 per ton extra: | 
4-In. 6-In. and Over 
Atlanta. . ‘ Paid : aie car .00 
Boston... asus £38.00 35.00 
Birmingham. . paeue ‘ 32.00 .00 
Burlington.......... eaarea 33.00 29.00 
Chieago......... aS con , 37.40 33.40 
PR ; ; 46.50 5.00 
mee cee ee a6 “In 350 Ib. barrel. 
Pittsburgh eee 38.50 35.50 |  tPer ton. 
St. Louis eesases . ° 41. 20 .20 eee Pe ee ee ee eee ee eee 
eeeiennacaiastr rhs cans ania = WINDOW GLASS—Discounts from latest jobbers list, dated Sept. 15, 1°28, 
SEWER PIPE Prices deliv ered, per foot, for standard pipe; 6, 8 and 12-in. | for sizes above first three brackets: 
are single strength and 18, 24, 30 and 36-in. are double strength: -———_Single Thickness— — Double Thicknes:— 


6-In 8In. 12-In. 18In. 24In. 30-In. 36-In. A Quality B Quality A Quality B Quality 
0. Atlanta a 85° 

Birmingham 89 91 
90° 

89  % 


srsesesy 





Atlanta... 
Baltimore 
Birmingham... . . 
BI si ccie% aus 
Chicago. 
Cineinnati......... 
Cleveland 
Dallas... . 

Denver 

Detroit... . 

Kansas City 

Los Angeles 
Minneapolis 
Montreal.......... 
New Orleans 

New York......... 
Philadelphia....... 
Pittsburgh. ....... 
St. Louis..... 

San Francisco. 


New ee NRK eK NK NK KN KN: 
che a6 . Sas 


Philadelphia 
BER a 
Getta acs csiocc.. too, Po, 


EXPLOSIVES— Price per pound for dynamite delivered: 


——Gelatin —— Gelatin— 
40% 60% 40% ‘ 
$0.215 $0.2375 Los Angeles.. + a $0. 192 5 
,as .225 Minneapolis... .19 

. 1525 ‘ re 5 
. 25 New Orleans . 195 
54 : - 195 . 245 
CLAY DRAIN TILE—Per 1,000 lin.ft., f.0.b., in carload lots, 4 in.: ~o € -_ Philadelphis a5 
Atlanta. : ae ‘ Los ee aE nalts eer : x “21 San Francisco “155 
Birmingham <—. ; New Orleans 40. Kansas City, ain: 2225 : 1525 
Boston... ... 3. New York..... 3. 7 : . F 
Chicago Bs ; Philadelphia... . Ce : F.o.b Louviers. 
Dallas.... ‘ , Zpearan ; —_— 
Denver eS ts : : 
Detroit. 2 , San Francisco (6-in.)....... ‘ | L 
Kansas City ; 5 : Seattle : umber 


Pescara ay ‘Miscellaneous LUMBER—Per M. ft., b.m., No. | Common, rough, in carload lots: 
LINSEED OIL—Raw, in 4bbl. lots, per Ib., f.0.b.: PINE 


Atlanta. . $0. Minneapolis —I\|x6In.*— —I1x8In.*— —3x 12 Int 
en... ~ ; .08 Montreal - -0.b. 1. F.o.b. . F.o.b. Del. 
oston.... Fi 


eee8 Ci N y . DO 
Dallas... . dere ; Seattle . : ; : $46.00 15. CR 4 000 2 
Denver. ie ; St Louis. . ‘ asin’ 15.00 18:00 
Kansas City (per ral. Bei ; : ‘ : 34.00 ; "¢ 
Los Angeles. . : . 0866 : 


WHITE LEAD—In oil, per 100 Ib. keg., f.o.b.: 


Atlanta.... ‘ Sa : Los Angeles....... 
Birmingham. bis Gm encete ; New Orleans 





we hicago.. . ; 62.50 


St. Louis 


hi eas Both white and red lea: ier: same prices as foregoing; red in oil, $1. 50 
higher 


CHEMICALS— Water, sewage treatment, road work, f.o.b., carlots, New York: 


Bleaching powder, in drums, f.o.b. works, per 100 Ib. $1.75 


Calcium chloride, 77-80%, flaked, in 400-lb. drums, f.o.b. works, 
per ton 

Bilicate of soda: ina per » 5 i ‘ea 

Silicate « 4, in drums, f.0.b. works, per puis * ities - Phasing 

Soda ash, 58%. in bags, per 100 Ib 1. Ise: ;'74 ie ad Sa 

Sulphate of aluminum, in bags, per 100 Ib 

Sulphate of copper, in bbl., per 100 Ib 2 33 


Minneapolis 
Montreal 


Pittsburgh 
St. Louis 


$28.00 $33.00 $30.00 $35.00 
MANILA ROPE— The number of feet per pound for the various sizes is as ren 


= 6-ft., !-in.; J-in., 4-ft., 5-in.; I-in., 3-ft., 8-in.; 1}-in., 2-ft., 5-in.; 1}-in., 1-ft., 
in Following prices are per lb. for 2-in. and larger, delivered’ in |, 200 ft. coils: 
Kansas City 
Baltimore. ras Los Angeles. . 
Birmingham. . i ‘ Minneapolis. .. 
. Montreal. . 
Chicag é New Orleans. . 
Cincinnati a. o.b.). ‘ ps New York.. 
Cleveland s Philadelphia. 
Dallas. . oa ‘ $ i 
Denver... a .18 San Francisco. 
Detroit ‘ Seattle 


BUILDING PAPER—Black, 50-Ib. per roll of 500 sq.ft., in carloads, 
f.0. b., producing point 


SLATERS FELT—In carloads, ads, per roll, fo.l o. b., +» Producing point k *Form lumber, 16 ft. lengths. " ¢Planks, 20 ft. lengths. 
PREPARED ROOFING— Per square, f.o.b., in carload lots: 


Single Shingles* Strip Shinglest PILES—Prices of Nichols Bros., 90 West St., N.Y.C., per linear foot,' with 
-- $5. .-38 6.2 $2.05 | bark on, f.0.b., New York; delivered from barge, 1} to 26. per ft. widitkanal: 
$: 25 “50 S Dimensions Points 


ee eS 12in. at butt 6 in. $0.10 
5.60 5.50 12 in.—2 ft. from butt 6 in. é' 
.25 ‘ 12 in.—2 ft. from butt 6 in. 69 ft. 16 
60 ‘ 14 in.—2 ft. from butt ae " . 195 
| 14 in+-2 ft. from butt.. ae . 2125 
sai in.—2 ft. from butt +s ae -275 


in.—2 ft. from butt 5 in. 315 


*Slate finish. sufficient to cover 100 sq.ft. 
+4 in 1, hexagonal shape, with U nderwriters’ labe! 
Slate surfaced, in rolls weighing 85 to 90 Ib 
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